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PLANS,  SPECIFICATIONS,  AlVD   COST 
OF  ELEVATION  OF  A  PORTION  OF  THE  TRACKS 
OF  THE  H.  &  N.  RY. 

This  thesis  contains  the  general  design  of  all  structures 
required  for  the  elevation  of  3. 34  miles  of  the  traoXs  of  the 
H.  3:  N.  RY.  The  oost  of  the  oonstruotion  is  figured  in  detail, 
"but  no  attempt  has  been  made  to  treat  this  su'ojeot  from  the  eoo- 
noralcal  point  of  view. 

The  traoXs  are  a  portion  of  those  of  the  H.  &  N.  RY.  in 
the  oity  of  Chicago.  They  extend  from  Avenue  A  to  the  CaluiTiet 
River,  running  from  northwest  to  soutneast.As  only  a  portion  of 
the  right  of  way  has  "been  taken  for  this  thesis,  it  has  been 
considered  necessary  to  start  the  trades  from  the  present  level 
on  a  grade  of  about  0.8  per  cent  from  a  point  about  one  thousand, 
six  hundred  and  sixty  (1660)  feet  northwest  of  Avenue  A  up  to 
Avenue  A,  where  the  elevation  of  the  base  of  rail  will  be  21.0 
feet  above  city  datuin.  The  right  of  way  of  the  H.  &  N,  RY.  is 
one  hundred  feet  wide,  and  is  bounded  on  the  north  side  by  the 
right  of  way  of  the  L.  R.  &  B.  RY. ,  whose  tracks  are  to  be  ele- 
vated at  the  same  time  as  those  of  the  H.  a  N.  RY. 

The  ordinances  of  the  city  of  Chicago  require  an  elevation 
of  the  base  of  rail  of  21.0  feet  above  city  datiim  from  Avenue  A 
to  a  point  ten  thousand,  three  hundred  (10,300)  feet  southeast 
of  Avenue  A,  and  continuing  in  a  southeasterly  direction  from 
^this  point  on  an  ascending  grade  of  0,5  per  cent  to  a  point 
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thirteen  thousand,  nine  htandred  ( 13,  90C  )  foot  southeast  of  Avenue 
A  77here  an  elevation  of  the  base  of  rail  of  51.3  feet  alcove  city 
datu:a  shall  have  been  attained,  and  oontinulnc  in  a  southeast- 
erly direction  frora  this  point  across  the  right  of  xvay  of  the 
B.  N.  «  G.  RY.  for  a  distance  of  about  eighty  (80)  feet,  with 
the  saiae  elevation  of  the  base  of  rail,  and  continuing  from 
this  point  in  a  southeasterly  direction  on  a  descending  grade 
of  0.3  per  cent  till  the  elevation  of  the  base  of  rail  becoraes 
21.0  feet  above  city  datijun. 

The  raain  difficulty  to  be  laet  vvith  in  connection  with 
tracK  elevation  is  the  maintenance  of  traffic  with  no  delay 
whatever,  during  the  time  the  construction  worK  if;  going  on.  This 
requires  that  at  least  two  tracKs  shall  be  Kept  open  for  traf-^ic. 
The  method  of  carrying  on  this  constm.iction,  as  outlined  near 
the  end  of  this  article,  is  such  that  two  tracKs  may  be  kept  open 
to  traffic  and  no  trains  will  be  delayed.  Oiving  to  the  fact  that 
the  width  of  the  right  of  way  is  one  hundred  feet,  matters  have 
been  simplified  considerably  so  that  the  construction  can  be 
carried  on  quickly. 

Track  elevation  divides  itself  into  two  processes:  namely, 
(1)  the  construction  of  the  subways  at  street  and  railway  inter- 
sections, and  (2)  the  elevation  of  the  tracks  between  the  inter- 
secting streets  and  railways.  The  first  process  requires  at  the 
street  intersections,  the  construction  of  abutments  and  piers  to 
support  the  steel  superstnicture;  the  paving  of  the  street  in  the 
subway  after  grading  has  been  done;  the  building  of  catch-basins. 
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GOiineotions  to  sewers  in  the  sutov/ay,  maiiholos,  ourbing,  and  oe- 
raent  sidewalKs;  and  the  plsoing  of  the  steel  superstructure.  The 
second  process  requires  the  placing  of  filling  sand,  the  laying 
of  tractcs,  and  the  placing  of  ballast. 

Filling  sand  may  be  obtained  at  a  sand  pit  along  the  line 
of  the  H.  5c  N.  RY. ,  at  a  distance  of  about  thirteen  miles  from 
the  portion  of  tracks  considered  in  this  thesis.  The  H.  &  N.  RY. 
has  its  OTrn  tracks  into  the  pit  for  the  purpose  of  loading  sand 
into  cars. 

All  abutments,  retaining  walls,  abutment  foundations,  re- 
taining wall  foundations,  piers,  curbing,  and  cement  sidewalk  are 
to  be  built  of  Portland  cement  concrete,  specifications  for  the 
same  being  submitted  with  this  thesis.  The  curbing,  cement  side- 
walks, catch-basins  and  their  connections  to  sewers,  manholes, 
and  street  paving  are  to  be  built  according  to  the  specifications 
of  the  city  of  Chicago,  which  are  submitted  with  this  thesis.  All 
streets  are  to  be  paved  with  vitrified  paving  bricks  placed  on  a 
foundation  as  called  for  in  the  specifications.  The  crown  of  the 
street  shall  have  an  elevation  above  city  datuji  as  specified  in 
the  ordinances  of  the  city  of  Chicago.  This  elevation  of  the 
crown  of  the  streets  shall  extend  from  the  north  property  line  of 
the  H.  5c  N.  RY.  to  the  south  property  line  of  the  H.  &  N.  RY.  and 
from  this  point  shall  ascend  on  a  grade  of  7,.  5  per  cent  till  the 
present  grade  of  the  street  is  reached. 

The  tracks  of  the  B.  N.  &  0.  RY. ,  and  all  streets,  with  the 
exception  of  Avenue  C,  intersect  the  tracks  of  the  H.  &  N.  RY. 


at  an  angle  of  45  .  Avenue  C  intereeots  the  traoKs  of  the 
H.  &  N.  RY.  at  an  angle  of  90  .  The  distance  between  the  face  of 
the  a'outments  where  the  H.  &  N.  RY.  orosses  the  B.  N.  &  c.  RY. 
will  be  fifty-two  (52)  feet,  measured  transversely  to  the  traoKs 
of  the  B.  N.  &  0.  RY.  This  will  make  the  distance  between  the 
abutments,  measured  along  the  traoXs  of  the  H.  &  N.  RY. ,  seventy- 
three  and  one-half  (7.3.5)  feet.  The  traoKs  of  the  H.  &  N.  RY. 
will  be  oarried  across  the  traces  of  the  B.  N.  Sc  C.  RY.  by  a 
through  plate  girder  with  a  span  of  seventy-eight  (78)  feet.  Pour 
tracks  will  be  carried  across,  requiring  five  girders.  The  dis- 
tance betxireen  the  face  of  the  abutments  at  Avenues  B,  C,  D,  and 
First,  Second,  and  Third  Streets,  measured  transversely  to  the 
street,  will  be  sixty  (60)  feet.  This  will  make  the  distance 
between  the  abutments,  measured  along  the  tracks  of  the  H.  &  N. 
RY. ,  eighty- four  and  eight  tenths  (84.3)  feet.  At  Avenue  A  the 
distance  betv/een  the  face  of  the  abutments  will  be  one  hundred 
(100)  feet,  measured  transversely  to  the  street,  or  a  distance 
between  the  abutments,  measured  along  the  tracks  of  the  H.  &  N. 
RY. ,  of  one  hundred  and  forty-one  and  four  tenths  (141.4)  feet. 
Pour  tracks  will  be  carried  across  each  street,  as  stated  belov;. 
At  Avenue  A  there  will  be  three  spans  of  through  plate  girders, 
five  girders  being  required  for  each  span.  The  two  end  spans 
will  each  have  a  length  of  twenty-seven  (27)   feet,  one  end  rest- 
ing on  the  abutments  and  the  other  end  resting  on  posts  placed 
near  the  curb  line  of  the  street.  T}ie  middle  span  across  the 
roadv/ay  will  have  a  length  of  eighty-nine  and  seventy-five  hun- 
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dredths  (89.75)  feet.  At  Avenue  B,  First,  and  Seoond  Streets 
there  will  be  three  spans  of  through  plate  girders,  eaoh  requir- 
ing five  girders.  Tlie  two  spans  aoross  the  sidewalks  will  each 
have  a  length  of  thirteen  and  one-half  (15.5)  feet,  and  the  span 
across  the  roadway  will  be  sixty-one  and  one-half  (61.5)  feet. 
At  Avenues  C,  D,  and  Third  Street  there  xvill  be  three  spans  of 
deck  plate  girders,  eight  girders  being  required  for  eaoh  span. 
At  Avenue  U   and  Third  Street  the  spans  will  have  the  same  length 
as  those  spans  at  Avenue  B  and  First  and  Seoond  Street.  At  Avenue 
C  there  will  be  two  spans,  eaoh  having  a  length  of  nine  and  one- 
half  (9.5)  feet,  and  one  span  forty-one  and  one-half  (41.5)  feet 
long. 

The  floor  system  of  all  through  plate  girders  will  be 
built  up  of  12-inoh  50-pound  I-Beains,  spaced  fifteen  (15)  inches 
apart,  center  to  center  of  v/ebs.  This  flooring:  io  to  be  made 
water-jroof  by  means  of  Portland  cement  concrete. 

The  floor  system  of  all  deck  plate  girders  will  be  built 
up  of  9- inch  35-pound  I-Beams,  spaced  twelve  (12)  inches  apart, 
center  to  center  of  webs.  On  top  of  these  I-Beains  is  to  be  placed 
a  reinforced  concrete  slab,  which  ?/ill  be  waterproof. 

Theodore  Cooper's,  "General  Specifications  for  Steel  Rail- 
road Bridges  and  Viaducts",  will  govern  the  kind  of  materials 
and  workiaanship  required  in  constructing  and  erecting  all  steel 
supers  tructures. 


Speoifloations. 

SpeoifiGations  to  be  followed  in  the  oonotruotion  of  abut- 
ments, retaining  walls,  abutment  founfl-'^tlons,  retaining  wall 
foundations,  and  piers  of  Portland  oeraent  oonorete. 

LCEIIT^NT.  The  cement  shall  be  of  first-class  Portland  ce- 
ment of  reputable  brand,  which  shall  oonforra  in  all  respects  to 
the  cement  specifications  herewith  annexed.  The  cement  shall  be 
delivered  in  oars  and  unloaded  from  the  same  only  when  to  be  put 
to  imraediate  use.  It  shall  be  so  placed  in  cars  as  to  permit  of 
easy  access  for  inspection  and  identification  of  each  shipment. 
A  sufficient  quantity  shall  be  Kept  on  hand  at  all  times  so  that 
the  Engineer- in-oharge  may  have  opportunity  and  time  to  make 
tests  sufficient  to  determine  its  quality.  At  least  twelve  days 
shall  be  allowed  for  inspection  and  necessary  tests. 

2.  ncR5]SWINGS.  The  screenings  shall  consist  of  pieces  of 
limestone  which  will  pass  a  l/4-inch  screen. 

7>.    BROKEN  STOHE.  The  broken  or  crushed  stone  shall  consist 
of  pieces  of  limestone  which  virill  pass  a  2-inch  screen. 

4.  WATER.  The  water  shall  be  free  from  acids  or  strong  alka- 
lis. 

5.  PROPORTIONS.  The  proportions  of  the  raw  materials  for  the 
concrete  shall  be  exactly  determined  from  time  to  time  by  the 
Engineer-in  charge  in  accordance  with  the  relative  coarseness 

of  the  aggregate  so  as  to  attain  as  dense  a  concrete  as  is  con- 
sistent v/ith  the  terms  of  the  specifications  which  follow. 

The  proportion  of  cement  to  screenings  to  stone  will  be 
1:3:6,  which  will  require  one  barrel  (376  lbs.)  cement,  0.44 


oublo  yard  limestone  screenings,  aiid.  0.88  oubic  yard  broken 
stone  per  oubio  yard  of  oonorete.  The  cement  is  to  be  measured 
as  paoKed  by  the  manufacturer,  and  the  limestone  screenings,  and 
the  broken  stone  are  to  be  measured  as  shoveled  loosely  into  an 
ordinary  stone  measuring  box  or  barrel. 

6.  HAND  MIXING.  If  it  becomes  necessary  at  any  time  to  mix 
a  portion  of  the  oonorete  by  hand,  the  cement  and  aggregate  shall 
be  mixed  and  the  water  added  on  a  tight  platform  enough  to 
provide  space  for  the  partially  sirjultaneous  mixing  of  two 
batches  of  not  more  than  one  cubic  yard  each.  The  limestone 
screenings  and  cement  shall  be  spread  in  thin  layers  and  mixed 
dry  until  of  uniform  color.  This  mixture  may  be  placed  upon  the 
layer  of  stone,  or  the  stone  shoveled  upon  it  before  adding  the 
water,  or  it  nay  be  made  Into  a  mortar  before  spreading  it  with 
the  broken  stone.  In  the  former  method  the  materials  shall  be 
turned  at  least  three  times, -in  addition  to  the  mixing  of  the 
limestone  screenings  and  cement  already  mentioned,  the  water  be- 
ing added  on  the  first  turning,-  and  in  addition  to  the  shoveling 
from  the  platforra  to  place  or  into  the  vehicle  for  transportation 
In  the  latter  method,  that  is,  if  the  limestone  screenings  and 
cement  are  first  made  into  a  mortar,  the  mass  of  mortar  and 
stone  shall  be  turned  at  least  twice.  V/Tiatever  the  method  em- 
ployed is,  the  niJUQber  of  turnings  shall  be  sufficient  to  pro- 
duce a  resulting  loose  concrete  of  uniform  color  and  appearance, 
with  the  stones  thoroughly  incorporated  into  the  mortar  and  the 
consistency  uniform  throughout. 


7.  MACHINE  MIXING.  If  the  concrete  Is  mlxcrl  in  a  machine 
mixer,  a  machine  sh-ill  "be  selected  into  vhicn  the  materials, 
inclu^ino;  the  water,  can  be  precisely  and.  regularly  proportione'^. 
and,  T-7hioh  will  produce  a  concrete  of  uni^'orra  consistency  and 
color  with  the  stones  and  water  thoroughly  mixed  and  incorporated 
with  the  mortar. 

8.  CONSIST]']NCY.  A  medium  or  quaking  mixture  of  a  tenacious, 
jelly-llKe  consistency,  which  quaXes  on  raimtiing,  shall  be  used 
for  ordinary  mass  concrete,  such  as  foundations,  heavy  walls, 
piers,  and  abutments. 

9.  PLACINtl.  Concrete  shall  be  conveyed  to  place  in  such  a 
manner  that  there  shall  be  no  distinct  separation  of  the  differ- 
ent ingredients,  or  in  cases  where  such  separation  inadvertently 
occurs,  the  concrete  shall  be  remixed  before  placing.  Each  layer 
in  which  the  concrete  is  placed  shall  be  of  such  thickness  that 
it  can  be  incorporated  xvith  the  one  previously  laid.  Concrete 
shall  be  used  so  soon  after  mixing  that  it  can  be  raromed  or 
puddled  in  place  as  a  plastic,  homogeneous  mass.  Any  which  has 
set  before  placing  shall  be  rejected.  When  placing  fresh  concrete 
upon  an  old  concrete  surface,  the  latter  shall  be  cleaned  of  all 
dirt  and  scum  or  laitance,  thoroughly  ivet.  Noticeable  voids 

or  stone  pockets  discovered  when  the  forms  are  removed  shall  be 
immediately  filled  with  mortar  mixed  in  the  sa:!ie  proportions  as 
the  mortar  in  the  concrete. 

10.  EXPOSED  FACES.  Faces  exposed  to  view  shall  be  made 
smooth  by  thrusting  a  spade  or  chisel  through  the  concrete  close 
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to  the  form  to  foroe  l^acK  the  lar^e  stones  and  prevoat  stone 
"pooKets". 

11.  FREEZING  V/SAT'IER.  Wo  oonorete,  exoept  that  laid  in 
larre  laasses,  or  heavy  walls  havlnc-  faoes  whose  appearanoe  Is 
of  no  consequence,  shall  be  exposed  to  frost  until  hard  and  dry. 
Materials  employed  in  mass  oonorete  in  freezing  weather  shall 
contain  no  frost.  Surfaces  shall  be  protected  from  frost. 
Portions  of  surface  concrete  which  have  frozen  shall  be  removed 
before  laying  fresh  cojiorete  upon  them. 

12.  PORj.Is.  The  timber  for  the  forns  and  the  design  of  the 
forms  shall  be  adapted  to  the  structure  and  to  the  Kind  of  sur- 
face required  on  the  concrete.  For  exposed  faces  the  surface 
next  to  the  concrete  shall  be  dressed.  Forms  shall  be  sufficient- 
ly tight  to  prevent  the  loss  of  cement  or  mortar.  Tliey  shall  be 
thoroughly  braced  or  tied  together  so  that  the  pressure  of  the 
concrete,  or  the  movement  of  men,  machinery,  or  materials  shall 
not  throw  them  out  of  place.  Forms  shall  be  left  in  place  until, 
in  the  Judgment  of  the  Englneer-in-charge,  the  concrete  has  at- 
tained sufficient  strength  to  resist  accidental  thrusts  and  per- 
manent strains  77hich  may  come  upon  it.  Forms  shall  be  thoroughly 
cleaned  before  being  used  again. 

13.  GENF.RAL  PJ5QUIRE],::^'.NTS.  Imperfect  worK  ,or  materials,  or 
wor'K  or  laaterials  vmicn  laay  become  damaged  from  any  cause  before 
Its  acceptance,  shall  be  properly  rei^laced  to  the  satisfaction 
of  the  Engineer-in-charge. 

Foremen  in  charge  of  men  who  are  mixing  and  placing  concrete 
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shall  be  sXilled  In  ooncrete  mixing,  and  they  shall  receive  and 
obey  orders  from  the  Engineer-in-oharge, 

The  speoifioatlons  for  the  Portland  oement  to  be  used  in 
the  oonorete  for  abutments,  retaining  walls,  abutment  foundations, 
retaining  wall  foundations,  and  piers,  are  as  follows: 

1. PACKAGES.  Ceiaent  shall  be  paoKed  in  strong  oloth  or 
oanvas  saoKs.  Each  paoXage  shall  have  printed  upon  it  the  brand 
and  name  of  the  manufacturer.  PaoKages  received  in  broken  or 
damaged  condition  may  be  rejoined  or  accepted  as  fractional 
packages. 

2.  WEIGHT.  Pour  bags  shall  constitute  a  barrel,  and  the 
average  net  weight  of  the  cement  contained  in  one  bag  shall  not 
be  less  than  94  lbs. ,  or  370  jiounds  per  barrel.  A  cement  bag 
may  be  assujned  to  weigh  one  pound.  The  weights  of  the  separate 
packages  shall  be  uniform. 

3.  REQUIREMENTS.  Ceiaents  failing  to  meet  the  seven  day  re- 
quirements may  be  held  awaiti)ig  the  results  of  the  twenty-eight 
day  tests  before  rejection. 

4.  TESTS.  All  tests  shall  be  made  in  accordance  with  the 
methods  proposed  by  the  "Coimaittce  on  Uniform  Tests  of  Geiaent" 
of  the  American  Society  of  Civil  Engineers,  presented  to  the 
Society  January  21st,  1903,  and  amended  January  20th,  1904,  with 
all  subsequent  amendments  thereto. 

5.  Saiiipling.  Saiaples  shall  be  taken  at  random  from  sound 
packages,  and  the  cement  from  each  package  shall  be  tested  sepa- 
rately. 
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6.  Tlie  aGoeptance  or  rejeotion  shall  be  based  on  the  fol- 
lowing requirements :- 

7.  DEFIHITIOl!  OP  PORTLAND  CEl.IENT.  This  terra  Is  applied  to 
the  finely  pulverised  product  resulting  from  the  oaloination  to 
incipient  fusion  of  an  intimate  mixture,  properly  proportioned, 
of  arglllaoeous  and  oaloareous  materials,  and  to  vmioh  no  ad- 
ditioji  greater  than  3  per  oent  has  been  made  subsequent  to  oal- 
oination. 

3.  SPECIFIC  GRAVITY.  The  speoific  gravity  of  the  oeraent 

o 

thoroughly  dried  at  100  Centigrade  shall  be  not  less  than  3.10. 

9.  FINTi]NESS.  It  shall  leave  by  weight  a  residue  of  not  more 
than  8  per  oent  on  the  No.  100  sieve,  and  not  more  than  25  per 
oent  on  the  No.  200  sieve. 

10.TI1.IE  OF  SETTING.  It  shall  develop  initial  set  in  not 
less  than  30  minutes,  but  must  develop  hard  set  in  not  less  than 
one  hour  nor  more  than  ten  hours. 

11.  TENSILE  STRENGTH.  Briquettes  one  inoh  square  in  section 
shall  attain  at  least  the  follov/ing  tensile  strengths,  and  shall 
sho'v  no  retrogression  within  the  periods  specified:- 

Neat  Cement. 

Age.  Strength. 

24  hours  in  moist  air  175  lbs. 

7  days  (1  day  in  air,  6  'Jays  in  water)  500  "  . 

28  days  (1  day  in  air,  27  days  in  water)  600  "  . 


12. 


One  Part  Cement,  Three  Parts  Stanfiard  Sand. 
Age.  Strength. 

V  days  (1  day  in  moist  air,  6  days  in  water)         150  lbs. 
28  days( 1  day  in  moist  air, 27  days  in  water)         200   "  . 
12.  SOUNDNESS  OR  CONSTANCY  OP  VOLUME.  Pats  Of  neat  oeiaent 
about  three  Inohes  in  diameter,  one-half  inoh  thioK  at  the  center 
and  taperlnc  to  a  thin  edge,  shall  be  kept  in  moist  air  for  a 
period  of  ti^enty-four  hours. 

(a)  A  pat  is  then  Kept  in  air  at  normal  temperature,  and  ob- 
served at  intervals  for  at  least  28  days. 

(b)  Another  pat  is  Kept  in  water,  maintained  as  near  70° 
Fahrenheit  as  praotioable,  and  observed  at  intervals  for  at  least 
28  days. 

( o )  A  third  pat  is  exposed  in  any  convenient  v;ay  in  an  atmos- 
phere of  steam,  above  boiling  water,  in  a  loosely  closed  vessel 
for  five  hours. 

These  pats  to  satisfactorily  pass  the  test  or  requirements  shall 
remain  flrra  and  hard,  and  show  no  signs  of  distortion,  checking, 
cracking,  or  disintegration. 

1.5.  SULPHURIC  ACID  AND  MAGNESIA.  The  cement  shall  not  con- 
tain more  than  1.75  per  cent  of  anhydrous  sulphuric  acid  (SO™), 
nor  more  than  4  per  cent  of  Magnesia  (MgO). 
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SPECIFICATIONS 
Of 

city  of  Chioago. 

The  folloving  sueolfioations  for  the  materials  and  oon- 
struotioii  of  manholes,  oatoh-basins,  ourlDlng,  oeraent  sldewalK, 
and  vitrified  brloK  paving  are  extracts  from  the  oity  speol- 
fioations.  T}ie  portion  of  eaoh  set  of  speoifioations  submitted 
is  sufficient  for  all  the  oonstruotion  of  such  woxK   as  v^ill  be 
necessary. 

The  specifications  for  manholes  and  catoh-basins  are  as 
follov,-s:- 

Manholes. 

All  manholes  are  to  be  circular  in  section  and  three  feet 
internal  diameter.  Tliey  are  to  be  built  with  t\7o  rings  of  brick, 
giving  a  thickness  of  eight  inches  to  the  wall.  The  brioKs  in 
the  inside  ring  are  to  be  set  vertically.  The  outer  ring  may  be 
built  of  bats  as  far  as  broken  bricks  on  hand  will  go,  other^vise 
whole  bricks  are  to  be  used. 

Oil  sewers  three  feet  in  iiaineter  and  greater  the  laanholes 
shall  be  supported  by  the  aroh  invert  of  the  sewer  without  ad- 
ditional foundation.  On  sev/ers  less  than  three  feet  in  niaineter 
the  invert  of  the  sewer  through  the  manholes  shall  be  built  of 
two  Tings  of  brick  and  on  each  side  thereof  shall  be  built  a 
solid  brick  foundation  tv;elve  inches  thick,  making  the  entire 
foundation  four  feet  and  six  inches  in  diameter. 

The  top  of  the  manliole  is  to  be  two  feet  in  diameter,  being 
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drawn  in  ty  means  of  six  header  courses,  the  diaiaeter  "being  cle- 
oreased  two  inohen  for  eaoh  oourse,  and.  an  iron  cover  set  there- 
on. On  unpaved  streets,  the  tops  of  the  covers  of  the  manholes 
are  to  "be  at  the  surface  of  the  streets;  on  paved  streets,  one- 
half  inch  lower. 

Catch-Basins. 

All  catoh-'basins  are  to  "be  circular  in  section  and  four 
feet  in  internal  diameter.  They  are  to  "be  built  of  two  rings  of 
brioK.  upon  a  floor  of  two-inch  pine  planK  closely  jointed.  The 
tirlcKs  in  the  inner  ring  (excepting  the  top  and  bottom  header 
courses)  are  to  be  set  vertically.  The  outer  ring  may  be  ruilt 
of  bats  as  far  as  broXen  bricKs  on  hand  will  go,  otherwise  whole 
brlcKs  are  to  be  used.  The  bricX  worK  shall  be  seven  feet  two 
In  ohes  deep;  the  top  of  the  catch-basins  shall  be  two  feet  in 
diameter,  being  drawn  in  by  meaiis  of  eight  header  courses,  the 
diameter  being  decreased  three  inches  for  each  course,  a  top 
header  course,  being  laid  flush  v/ith  the  course  below  and  an 
iron  cover  set  thereon. 

The  catch-basins  are  to  be  connected  to  the  sewer  with  nine- 
Inch  pipe  and  trapped  with  nine-inch  half-traps,  the  bottom  of 
the  traps  to  be  set  three  feet  and  six  inches  above  the  floor 
of  the  basin. 

The  top  of  the  cover  shall  be  set  at  the  grade  required. 
Covers. 

All  covers  used  shall  be  of  good  quality  of  cast  iron,  the 
curb  shall  weigh  not  less  than  350  pounds  and  the  lid  shall  weigh 
not  less  than  120  pounds,  and  shall  be  of  the  same  sise 


15. 


iBind  pattern  as  iron  covers  now  in  use  l^y  the  Bureau  of  Seiners, 
in  the  City  of  Chloago,  provided  that  if  the  oatoh-lDasins  are 
built  in  the  parKways,  lichter  oovers  may  "be  used  weighing  not 
less  than  140  pounds. 

BrloKs. 

The  'bricks  shall  "be  the  "best  quality  for  the  purpose  for 
which  they  are  Intended,  unlfonn  in  quality,  sound  and  hard 
"burned,  free  from  lime  and  oraoKs,  and  to  have  a  clear  ringing 
sound  when  struck,  whole  and  with  edges  full  ani.  square,  and  of 
standard  dimension?:;  they  shall  be  of  compact  texture,  and  after 
being  thoroughly  dried  and  iianersed  in  water  for  twenty-four 
hours  shall  not  absorb  more  than  15  per  cent  in  v/eight  of  water. 

Cement. 

The  cement  shall  be  fresh  made,  of  some  satisfactory  and 
reliable  brand,  and  of  such  quality  and  uniformity  as  has  been 
demonstrated  by  the  Board  of  Local  Improvements  of  Chicago,  to 
be  of  superior  quality  and  thoroughly  adapted  to  the  construction 
of  sewers  and  similar  work,  and  shall  be  approved  by  the  engi- 
neer. 

Natural  cement  shall  be  so  finely  ground  that  80  per  cent 
of  the  whole  will  pass  through  a  sieve  of  100  meshes  to  the 
lineal  inch,  and  when  treated  in  the  usual  manner  for  tensile 
strength,  shall  give  results  comparing  favorably  with  the  best 
brands  of  American  Natural  Cement.  The  cement,  when  tested  in 
the  usual  manner,  shall  take  initial  set  in  not  less  than  12 
minutes. 
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Mortar. 
The  mortar  for  the  brlok  worK  shall  toe  made  "by  oarefully 
measiiring  and  thoroughly  inoorporatlng  one  part  of  natural  oeraent 
with  two  parts  of  clean, sharp  sand  in  dry  state,  mixed  with  olean 
water  to  the  proper  oonsistency,  and  shall  toe  used  v^hile  fresh, 
and  the  use  of  mortar  which  has  set  and  then  toeen  retempered  will 
not  toe  allowed. 

The  specifications  for  the  oonibined  curto  and  gutter  are 
as  follows :- 

In  maKing  the  combined  curto  and  gutter  Portland  cement  shall 
toe  used  and  ordinarily  will  toe  sutojectod  to  the  following  in- 
spection and  tests: 

Fineness.  It  shall  toe  so  ground  that  ninety- two  (9^)  per 
cent  will  pass  throiigh  a  standard  No.  100  sieve  having  10,00v0 
meshes  per  square  inch. 

SoTiiidJiess.  It  shall  meet  the  requirement  of  the  "Boiling" 
test. 

Setting.  The  cemtn  when  mixed  with  twenty  (20)  per  cent 
of  water,  toy  measure,  shall  taKe  initial  set  in  not  l')ss  than 
forty-five  (45)  minutes. 

Strength.  Briquettes,  one  (1)  inch  square  in  section,  shall 
develop  the  following  ultimate  tensile  strngth: 
Neat-  one  day  in  air  and  six  (6)  days  in  water,  400  pounds. 
One  (1)  part  cement  to  two  (2)  parts  fine  granite  screeninr;s-one 
day  in  air  and  six  days  in  water,  200  pounds;  and  shall  show  a 
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gradual  increase  in  strength  of  fifteen  (15)  per  oent  at  the  end 
of  twenty-eight  (28)  days. 

Saiaples  of  cements  wnich  it  is  proposed  to  use  in  the  TTorX, 
shall  "be  submitted  to  the  Board  of  Looal  Improvements  in  suoh 
quantities  and  such  tim  e  and  place  as  to  make  all  the  required 
tests. 

All  cement  to  be  use*!  in  the  combined  ciirb  and  gutter  must 
be  delivered  on  the  work,  in  approved  packages  bearing  the  naine, 
brand  or  stamp  of  the  manufacturer.  It  shall  be  thoroughly  pro- 
tected from  the  ^^veather  until  used,  in  such  manner  as  may  be  di- 
rected. 

The  granitescreenings  used  in  iua-cing  the  concrete  shall  be 
clean,  dry,  free  from  dust,  loam  and  dirt,  aiid  whe/i  delivered  on 
the  street  shall  be  deposited  on  flooring,  ajid  kept  clean  until 
used. 

The  crushed  granite  shall  be  clean,  free  from  dust  and  dirt, 
broken  so  as  to  measure  not  more  than  one  (1)  inch  in  any  di- 
mension and  vmen  delivered  on  the  street  shall  be  deposited  on  a 
flooring  and  kept  mitil  used. 

The  :;rajiite  combined  curb  and  .natter  shall  be  constructed 
at  the  established  gr^'de  and  in  a  continuous  line  on  each  side 
of  the  street,  thirty  (30)  feet  from  and  parallel  Trrith  the  center 
line  thereof  at  Avenue  A  and  tv;enty  (20)  feet  from  and  parallel 
with  the  center  line  thereof  at  Avenues  B,  C,  I),  and  at  First, 
Second,  and  Third  Streets.  The  combined  curb  and  gutter  shall 
rest  on  a  foundation  of  cinders  v/hich  must  be  six  (6)  inches  in 
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thioKness  after  being  thoroughly  flooded  and  oonpaotly  rsaiuaerl  to 
an  even  surface. 

The  ourlo  ajid  gutter  shall  be  made  of  oonorete  formed  by 
intimately  mixing  one  (1)  part  of  oenent  ^^ith  two  (2)  parts  of 
fine  granite  screenings;  to  this  mixture  s aall  be  added  four  (4) 
parts  of  crushed  granite  and  the  whole  thoroughly  mixed  to- 
gether after  which  just  sufficient  water  to  wet  the  mass  shall  be 
added,  so  that  when  it  is  rainmed  in  place  a  film  of  moisture 
shall  appear  on  top.  All  exposed  surfaces  shall  be  covered  with 
a  finishing  coat  of  mortar  three-eighths  (3/8)  inch  in  thioKness 
composed  of  one  part  of  the  cement  thoroughly  mixed  v/ith  one 
and  one-half  (I-1/2)  parts  of  the  fine  granite  screenings. 
Before  the  concrete  sets,  the  curb  and  giattor  shall  be  cut  into 
sections  not  exceeding  six  (C)  feet  in  length. 

The  gutter  flag  must  be  eighteen  (13)  inches  wide  and  five 
(5)  inches  thicK;  the  curb  must  be  seven  (7)  inches  thick  through 
out,  except  at  the  upper  face  corjier,  which  is  to  be  rounded  to  a 
radius  of  one  and  one-half  (l-l/;j)  inches.  The  height  of  the 
curb  above  the  gutter  flags  will  be  twelve  inches. 
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The  speoirioatlons  for  the  vltrifieri  brioK  paving  are  as 
follo^^s:- 

Preparation  of  the  Sub-Grrde. 

^/Tiere  filling  is  required  it  shall  be  of  earth  or  cinders, 
free  frora  animal  or  vegetable  matter,  and  shall  be  deposited  in 
layers  of  not  more  than  two  (2)  feet  in  thioKness,  and  shall  be 
thOT-oughly  Gompaoted, 

All  neoGRsary  filling  to  bring  the  street  to  snb-grade  and 
to  properly  baok-fill  the  curb,  shall  be  deposited  on  the  street 
before  any  curb  is  set. 

Where  cutting  is  required  the  earth  must  be  excavated  to 
such  depth  as  may  be  necessary  to  bring  the  roadway  to  the  prop- 
er sub-grade  after  having  been  thoroughly  compacted. 

The  roadxvay  shall  be  brought  to  sub-grade  by  cutting  or 
filling  as  may  be  necessary;  said  sub- grade  shall  be  eleven  and 
one-half  (ll-l/s)  incnes  below  and  parallel  with  the  top  of  the 
finished  pavement  after  having  been  thoroughly  compacted  and 
secured  from  fiarther  settleiaent  by  flooding,  ramining  or  rolling, 
or  all,  as  may  be  deemed  necessary. 

Concrete  Foundation, 

On  the  sub-grade  as  above  prepared  shall  be  laid  a  foun- 
dation of  Portland  cement  concrete  to  a  unifona  thickiiess  of 
six  (6)  inches. 

Cement. 

In  making  the  concrete,  Portland  cement  shall  be  used  and 
will  ordinarily  be  subjected  to  the  follov/ing  inspection  and 
tests: 
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Fineness.  It  shall  be  so  fyround  that  n.inety-t^70  (92)  per 
oent  will  pass  through  a  standard.  No.  100  sieve  having  10,000 
meshes  per  square  inoh. 

Soundiiess.  It  shall  meet  the  requirements  of  the  "Boiling" 
test. 

Setting.  The  cement  when  mixed  with  t^^-'enty  (20)  per  oent  of 
water,  by  measure,  shall  take  initial  set  in  not  less  than  forty- 
five  minutes. 

Strength.  Briquettes,  one  (1)  inoh  square  in  section,  shall 
develop  the  following  ultimate  tensile  strength: 
Neat-one  day  in  air  and  six  (6)  days  in  water,  400  pounds. 
One  (1)  part  cement  to  three  (3)  parts  sand  as  hereinafter  speci- 
fied, one  (1)  day  in  air  and  six  (6)  days  in  water,  175  pounds; 
and  shall  show  a  gradual  increase  in  strength  of  fifteen  (15) 
per  oent  at  the  end  of  tv;enty-eight  (28)  days. 

Samples  of  the  cement  which  it  is  proposed  to  use  in  the 
worK,  shall  be  submitted  to  the  Board  of  Local  Improvements  in 
suoh  quantities,  and  at  such  time  and  place,  as  will  enable  it 
to  maKe  all  required  tests. 

All  cement  to  be  used  in  the  concrete  foundation  must  be 
delivered  on  the  work  in  approved  packages  bearing  the  name, 
brand  or  starap  of  the  manufacturer.  It  shall  be  thoroughly  pro- 
tected from  the  weather  until  used,  in  such  manner  as  directed. 

Sand. 

The  sand  used  in  making  the  concrete  shall  be  clean,  dry, 
free  from  dust,  loam,  and  dirt,  of  sizes  ranging  from  one-eighth 
(l/s)  inch  down  to  the  finest,  and  in  such  proportion  that  the 
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voids  as  determined  toy  saturation  shall  not  exceed  thirty-three 
(33)  per  oent  of  the  entire  volume,  and  it  shall  weigh  not  less 
than  one  hundred  (100)  pounds  per  outoio  foot. 

No  wind-ririf ted  sand  shall  toe  used. 

The  sand  yiaen   delivered  on  the  street  shall  toe  deposited  on 
flooring  and  Kept  olean  until  used. 

Crushed  Stone. 

The  crushed  stone  used  in  making  the  oonorete  shall  toe  of 
the  toest  quality  of  limestone,  olean,  free  from  dirt,  toroKen  so 
as  to  laeasure  not  more  than  two  (2)  inches  and  not  less  than  one 
(1)  inoh  in  any  dimension. 

The  stone  when  delivered  on  the  street  shall  toe  deposited 
on  flooring  and  Kept  olean  until  used. 

Mixing  and  Laying  of  Concrete, 

The  concrete  shall  toe  mixed  on  movatole  tight  platforms  of 
iron  of  such  size  as  shall  aoooraodate  the  manipulations  herein- 
after specified. 

The  ceraejit,  sand  and  stone  shall  toe  mixed  in  the  following 
proportions:  One  (1)  part  of  cement,  three  (3)  parts  of  sand  and 
seven  (7)  parts  of  crushed  stone.  The  sand  and  cement  shall  be 
thoroughly  mixed,  dry,  to  which  sufficient  water  shall  be  added 
and  then  made  into  a  stiff  mortar.  The  crushed  stone  shall  then 
be  immediately  incorporated  in  the  mortar  and  the  mass  thoroughly 
mixed,  addijig  water  from  time  to  time  as  the  mixing  progresses, 
until  each  particle  of  stone  is  covered  with  mortar. 

The  concrete  shall  be  removed  from  the  platforiii  with  shovels 


and.  deposited  in  a  layer  on  the  roadway  in  .sucli  quantities,  after 
being  rainiTied  in  piaoe,  it  shall  Toe  of  the  required  thioKness 
and  the  upper  surface  shall  "be  true  and  smooth  a2id  five  and  one- 
half  (5-1/2)  inches  "oelow  and  parallel  with  the  top  of  the  fin- 
ished pavement. 

During  the  progress  of  the  worX  the  sub-grade  must  be  I<.ept 
moist. 

The  ooncrete  shall  be  sprinicled  so  as  to  prevent  oheolcing 
in  hot  weather,  and  shall  be  protected  from  injury  at  all  times, 
and  shall  lay  at  least  seven  (7)  days  before  being  covered  with 
the  'vvearing  surface,  or  a  longer  time  if  deemed  necessary. 

Sa2id  Cushion. 

Upon  the  ooncrete  foundation  shall  be  spread  a  layer  of 
sand  of  such  quantity  as  to  insure,  when  compacted,  a  uniform 
thlcKness  of  one  (1)  inch. 

On  surfacing  said  layer  of  sand  guides  and  templets  shall 
be  used  as  directed. 

Wearing  Surface. 

Upon  the  layer  of  sand  as  above  specified  shall  be  placed 
the  briclc  of  such  quality  and  in  such  manner  as  hereinafter  spec- 
ified. 

Quality  of  Brides. 

The  bricK  to  be  used  shall  be  of  the  best  quality  of  vitrif- 
ied paving  brick.  Salt  glazed  bricks  ivill  not  be  received. 

The  dimensions  of  the  brick  used  shall  be  the  same  through- 
out the  entire  work  in  any  particular  case,  and  shall  be  not  less 
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than  eight  (3)  inches  in  length,  four  (4)  inahes  in  depth,  and 
two  and  one-half  (2-l/2)  inches  in  thickness,  ro-unded  edges  to 
a  radius  of  one-quarter  (l/4)  of  an  inoh. 

Said  bricK:  shall  be  of  a  Kind  Known  as  repressed  vitrified 
paving  brioK  and  shall  be  repressed  to  the  extent  that  the 
maximum  amount  of  material  is  forced  into  them.  They  shall  be 
free  from  lime  and  other  impurities,  shall  be  as  nearly  uniform 
in  every  respect  as  possible,  shall  be  burned  so  as  to  secure 
the  maximum  hardness,  so  annealed  as  to  reach  the  i.-ltimate 
degree  of  toughness  and  thoroughly  vitrified  so  as  to  make  a 
homogeneous  mass. 

The  bricKs  shall  be  free  from  all  laminations  caused  by  the 
process  of  manufacture,  and  free  from  fire  cracKs  of  checKs  of 
more  than  superficial  character  or  extent. 

A  specimen  bricK  shall  be  submitted  to  a  "water  absorption" 
test,  and  if  such  bricK  show  a  water  absorption  exceeding  three 
(3)  per  cent  of  their  weight  when  dry,  the  same  shall  be  rejected 
Such  "water  absorption"  test  shall  be  made  by  the  Board  of  Local 
Improvements  of  the  City  of  Chicago,  in  the  following  mamier, 
to-wit:  Not  less  than  three  (3)  bricks  shall  be  broken  across, 
thoroughly  dried,  and  then  immersed  in  water  for  seventy-two 
(72)  hours.  The  absorption  shall  then  be  deterrained  by  the  dif- 
ference between  the  weight  dry  and  the  iveight  at  the  expiration 
of  said  seventy- two  (72)  hours. 

Tweiity  or  more  bricks  shall  also  be  furnished  for  submission 
to  the  "  abrasion"test  by  the  Board  of  Local  Improve- 
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merits.  Suoh  test  shall  "be  made  in  the  follo?/ing  manner,  to- v/it: 
SuGh  speclracn  briok  or  a  suffioient  numteer  to  fill  fifteen  (15) 
per  oent  of  the  volurae  of  the  rattler  shall  "be  s\a'bmitted  to  a 
test  for  one  hour  in  the  machine  Xno?m  as  the  "Rattler",  which 
shall  measure  twenty  (20)  inohes  in  length  and  tvrenty-eight  (28) 
inches  in  diameter,  inside  measurement,  shall  "be  revolved 
at  the  rate  of  thirty  (.30)  revolutions  per  minute.  If  the  loss 
of  weight  by  abrasion  during  such  test  shall  exceed  twenty  (20) 
per  oent  of  the  original  weight  of  the  brick  tested,  then  such 
brioK:  shall  be  rejected. 

All  brick  shall  have  a  specific  gravity  of  not  less  than 

two  and  one-tenth  (2-1/10),  as  detenained  by  the  formula- 

w 
specific  gravity  equals   -i-  „;  where  "ff   equals  weight  of  brick  dry 

WW" 

W'  equals  weight  of  brick  afeter  being  iinmersed  in  water  for 
seventy-two  (72)  hours,  and  V/"equals  weight  of  brick  in  water. 

How  Laid. 

All  brick  shall  be  delivered  on  the  work  in  barrows,  and  in 
no  case  will  teams  be  allowed  on  the  street  before  the  v/earing 
s"urface  is  rolled. 

Broken  bricks  can  only  be  used  to  break  joints  in  starting 
courses  and  in  making  closures,  but  in  no  case  shall  less  than 
half  a  brick  be  used. 

The  bricks  shall  be  laid  on  edge,  close  together,  in  straight 
lines  across  the  roadway,  between  gutters  and  at  right  angles 
to  the  curbs  and  perpendicular  to  the  grade  of  the  street. 

The  joints  shall  be  broken  by  a  lap  of  not  less  than  three 
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(3)  inches. 

The  brioKs  wnen  set  snail  be  rolled  with  a  roller  weighing 
not  less  than  five  (5)  tons  until  the  i^ricKs  are  well  settled 
and  made  firm.  Or,  the  bri  ;Ks,  vmeii   set,  shall  be  thoroughly 
raia.ied  tv;o  or  three  times.  The  raioraing  to  he  done  under  a 
flatter,  with  a  paving  raramer  weighing  not  less  thaji  thirty  (30) 
pounds,  the  iron  of  the  rajnraer  faoe  in  no  case  to  ooine  in  oon- - 
tact  ^ith  the  pavement. 

After  rolling  and  raia^iing,  all  broKen  bricK  found  in  the 
pavement  must  at  once  be  rer^oved  and  replaced  by  sound  and  per- 
fect bricK. 

Pitching  or  Grouting  and  Top  Dressing. 

When  the  brlcX  are  thoroughly  bedded,  tne  surface  of  the 
paveiaent  laust  be  true  for  grade  and  crown.  Tlie  surface  of  the 
pavement  shall  then  be  swept  clean,  and  the  joints  or  spaces 
between  the  bricK.  shall  be  oonpletely  filled  with  a  paving  pitch 
which  is  the  direct  ri-jsult  of  the  distillation  of  "straight  run" 
coal  tar,  and  of  such  quality  and  consiste.icy  as  shall  be  ap- 
proved by  the  Board  of  Local  Improvement r..  The  pitch  must  be 

o 

used  at  a  temperature  of  not  less  than  280  Pahrenneit. 

v;hen  the  brick  are  thoroughly  bedded,  the  surface  of  the 
pavement  must  he   true  for  grade  and  crown.  The  surface  of  the 
paveiaent  shall  then  be  swept  clean,  and  the  joints  or  spaces 
between  the  bricKs  shall  be  filled  with  a  cement  grout  filler 
composed  of  limestone  55  per  cent,  furjiace  slag  25   per  cent  and 
potters'  clay  10  per  cent  to  be  made  as  follows:  The  above  mate- 
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rials  in  the  proportions  stated  shall  be  inixod  to^rether  and 
ground  into  an  impalpable  powder,  and  theji  burned  in  Kilns  until 
reduced  olinKer  after  whioh  it  shall  again  b^e  ground  into  an 
impalpable  powder.  Equ.al  poriojis  of  said  grout  and  olean  sharp 
sand  shall  trien  be  thoroughly  nixed,  and  sufficient  vrater  added 
to  bring  the  mixture  to  such  a  consistency  as  will  allow  it  to 
run  to  tne  bottom  of  the  joints  betv/een  the  bricK.  After  said 
Joints  are  filled  to  the  top,  the  surface  snail  be  finished  off 
smoothly  with  steel  brooms. 

After  the  spaces  betiToen  the  brick  have  been  filled  with 
the  pitch  or  grout  as  above  specified,  the  surface  of  the  pave- 
ment shall  then  receive  a  one-half  (1/2)  inch  dressing  of  sand, 
spread  evenly  over  the  whole  surface. 

Where  ceiuejit  grout  is  uyed  as  a  filler  the  pavement  must  be 
Kept  clear  of  traffic  for  a  period  of  four  (4)  days  after  the 
application  thereof. 
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The  following  are  the  speoifioatlons  for  Portland  oement 

oonorets  sidewalKs; 

Foundation, 
soft  and  sponr/  places  not  affording  a  firm  sub- foundation 
must  be  dug  out  and  refilled  with  earth,  cinders  or  other  mate- 
rial equally  as  good  for  filling  purposes,  thoroughly  compacted 
by  flooding  and  tamping.  v.nierever  the  natural  surface  of  the 
ground  is  not  sand  free  Crom  loara,  the  sidewalK  space  shall  be 
excavated  or  filled,  as  may  be  necessary,  and  brought  to  a  sub- 
grade  fourteen  (14)  inches  below  the  final  grade.  Upon  this  sub- 
foundation  shall  be  placed  a  layer  of  clean  cinders,  or  material 
equally  as  good  for  foundation  purposes, thoroughly  flooded  and 
ram.med  perfectly  solid,  and  brought  to  a  grade  five  (5)  Inches 
beloi;r  and  parallel  with  tho  top  of  the  completed  sidewal'K.  In 
interpreting  these  specifications,  sani,  gravel,  crushed  stone, 
or  any  material  of  a  liKe  character,  free  from  animal, vegetable 
matter,  '^vill  be  considered  "equally  as  good"  as  cinders  for 
foundation  purposes.  Wherever  the  natural  surface  of  the  ground 
is  sand  and  at  grade,  no  other  filling  will  be  required,  Wherever 
filling  is  required  in  preparing  the  sub- foundation,  it  shall  be 
.  of  earth,  cinders  or  other  material  equally  as  good  for  filling 
purposes,  free  from  animal  or  vegetable  matter,  and  shall  be 
deposited  in  layers  of  not  more  than  two  (2)  feet  in  thicKness, 
except  where  clay  filling  is  used,  then  said  layers  shall  not  be 
more  than  one  (1)  foot  in  thickness,  each  layer  to  be  thoroughly 
compacted  by  flooding  or  taraping  before  the  succeeding  layer  is 
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put  on.  All  filling  to  be  done  in  suo'n  a  raanner  as  to  leave  a 
berm  of  one  (1)  foot  on  eaoh  side  of  and  flush  with  the  top  of 
the  oomijleted  walk,  and  shall  slope  to  the  surface  of  the  ground 
at  the  rate  of  one  and  one-half  (I-1/2)  feet  horlsontal  to  one 
(1)  foot  vertioal. 

Portland  Oement. 

The  Portland  oeiaent  used  in  the  ^onstnaetion  of  the  slde- 
walKs  will  be  subject  to  the  following  inspection  and  tests: 

Fineness:  It  shall  be  so  ground  that  ninety- t-wo  (92)  per 
cent  will  pass  through  a  standard  No.  100  sieve  having  10,000 
raeshes  per  square  inch,  made  of  wire  cloth,  No.  40  v/ire,  Stubbs' 
gauge. 

Soundness:  It  shall  meet  the  reiuirements  of  the  following 
boiling  test:  A  pat  of  neat  cement,  throe  and  one-half  (.■5-1/2) 
inches  in  diameter,  one-naif  (1/2)  inch  in  thickness  at  the  cen- 
ter and  tapering  to  a  feather  edge,  having  been  made  on  glass, 
and  which  has  remained  in  air  twenty-four  (24)  hours  protected 
by  a  damp  cloth,  togetncr  v/ith  broken  briquettes  of  neat  cement, 
which  have  remained  in  air  oiie  (1)  day  and  immersed  in  water  six 
(6)  days,  shall,  after  being  submitted  to  the  action  of  steam 
four  (4)  hours  and  then  immersed  in  boiling  water  four  (4)  hours, 
show  no  checking,  warping  or  swelling. 

Setting:  The  cement  when  mixed  with  twenty-eight  (28)  per 
cent  of  water, by  weight,  shall  take  initial  set  in  not  less  than 
forty-five  (45)  minutes  as  determined  by  the  Gilmore  needle. 

Strength:  Briquettes  shall  develop  the  following  ultimate 
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tensile  strengths  per  square  inc'n  of  section:  Neat-  one  day  in 
air  and  six  (6)  days  in  water,  500  pounds.  One  (1)  part  oement  to 
three  (3)  parts  torpedo  sand  or  limestone  screenings,  one  (1)  r^='v 
in  air  and  six  (6)  days  in  water,  200  pounds;  and  shall  sho?;  a 
gradual  increase  in  strength  of  twenty  (20)  per  oent  at  the  enr^ 
of  twenty-eight  (28)  dfcys. 

All  cement  must  "be  delivered  on  the  worK  in  approved  r)i>r':x~ 
ages  "bearing  the  name,  brand  or  stamp  of  the  manufacturer,  and 
shall  "be  thoroughly  protected  until  used.  Ho  damaged,  short 
weight  package  or  lumpy  cement  will  be  allowed. 

Sand. 

The  sand  to  be  used  in  making  the  concrete  shall  he  Kno7;n  / 
as  "Torpedo",  and  must  be  clean,  dry,  free  from  dust,  loam  p,nd  \ 
dirt,  and  of  sizes  ranging  from  one-eighth  (l/s)  inch  down  to  the  I 
finest,  in  such  proportions  that  the  voids,  as  determined  by 
saturation,  shall  not  exceed  thirty- three  (33)  per  oent  of  the  jl 
entire  volume,  and  it  shall  weigh  not  less  then  one  hundred  (100) 
pounds  per  cubic  foot.  Ho  wind-drifted  sand  shall  be  used. 

The  sand  shall  be  delivered  on  the  street,  shall  be  deposit- 
ed on  flooring  and  kept  clean  until  used. 

Stone. 

The  stone  used  in  making  the  concrete  shall  be  of  the  best 
quality  of  limestone,  or  stone  equally  as  good  for  concrete 
purposes,  or  washed  gravel,  all  of  vmich  shall  be  free  from  du«t, 
loam  or  dirt  or  other  foreign  substances;  and  of  such  size  raea??- 
uring  not  less  than  one-fourth  (l/4)  inch,  or  more  than  one 
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(1)  inoh  in  any  diniensioii,  and  when  delivered  on  the  street  shall 
be  deposited  on  flooring  and  Kept  olean  until  used. 
Mixing  and  Laying  of  Oonorete. 

The  concrete  shall  be  mixed  on  movable  ^vater-tight  platforms 
of  such  size  as  shall  accoiiiiTiodate  the  manipulations  hereinafter 
specified. 

The  cement,  sand  and  stone  shall  be  mixed  in  the  follo'?7ing 
proportions-f  One  (1)  part  cement,  two  and  one-half  (2-1/2)  parts 
sand  and  five  (5)  parts  of  stone  or  washed  gravel.  The  sand  and 
cement  shall  be  thoroughly  mixed  dry,  to  which  sufficient  ?/ater 
shall  be  added,  and  then  made  into  a  stiff  mortar.  The  stone  or 
washed  gravel,  after  having  been  sprinkled  with  water,  shall  then 
be  Inimediately  incorporated  in  the  mortar  and  the  mass  thoroughly 
mixed  by  turning  over  with  shovels,  hoes,  or  mechanical  mixers  at 
least  three  (3)  times,  or  until  each  particle  of  stone  is  thor- 
oughly covered  with  mortar. 

The  concrete  shall  be  removed  from  the  platform  and  placed 
on  the  foundation  in  such  quantities  that  after  being  rammed  in 
place  the  layer  shall  be  of  the  required  thickness  (four  and  one- 
fourth  (4-1/4)  inches)  ,  and  the  upper  surface  shall  be  true,  or.d 
three- fourths  (.3/4)  of  an  inch  below  and  parallel  with  the  top 
of  the  finished  walk..  The  second,  or  finishing  layer,  three- 
fourths  (3/4)  of  an  inch  thick,  composed  of  two  (2)  parts  of  best 
Portland  cement,  and  three  (3)  parts  olean,  screened  torpedo  grav- 
el, or  fine  granite  screenings,  to  be  put  on  before  the  first 
layer  has  set,  and  troweled  sufficiently  to  give  the  completed 
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walk  a  smooth,  even  and  glossy  siirfaoe. 

All  work  to  be  laid  in  tlooks  aoout  five  (5)  feet  by  six  (  p-) 
feet  enclosed  in  wood  foriis  made  of  two  (2)  inch  by  five  (5)  in^h 
soantling,  and  blocks  must  be  laid  alternately,  leaving  the 
intervening  space  until  all  alternate  blocks  are  laid  and  cement 
set. 

During  the  progress  of  the  work  the  sub-grade  must  be  kept 
moist. 

All  sidewalks  to  be  so  constructed  when  completed  the  top 
surface  shall  coincide  with  the  grade  of  the  space  between  the 
curb  line  and  the  street  line,  which  grade  shall  be  in  a  uniform 
incline  from  the  street  line  toward  the  curb  line,  with  a  fall 
of  one  (1)  inch  in  every  three  (3)  feet. 
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Design  of  Abutments. 


Figure  1. 


Figure  1  is  a  oross  section  of  the  type  of  abutments  and 
retaining  walls  to  be  used.  It  is  first  necessary  to  deteniine 
the  center  of  gravity  of  the  above  section  in  terras  of  the  height 
h,  and  the  thicKness  of  the  base,  t. 

Let  X  equal  the  distance  of  the  center  of  gravity  from  the 
back  of  the  wall,  DE. 

Theri  taking  moments  about  DS,  we  have, 

(t-t-ti  )hx  _  htf  ^  h  (t-t.  )(tT -(- l(t-t_  ))  (1) 

2         2"^2  Z  ^ 

But  for  a  batter  of  1:3,  t-,  equals  t-  h.      (2) 

3 
Substituting  the  value  of  t-^   as  given  in  (2),  in  (1),  and 

solving  for  x,  we  have, 

X  equals   27t"-3ht-Hh^   , 

54t-0h 


The  following  method  of  designing  abutments  and  retaining 
walls  is  taken  from  Alexander  and  Tomson's  "Elementary  Applied 
Mechanics",  pages  87  to  96  inclusive.  One  abutment  is  designed 
in  detail  for  a  given  height  and  a  table  shows  the  dimensions  of 
the  other  abutments  designed  in  the  same  manner. 
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Figure  2. 
ACFK  in  Pigijire  2  represents  the  V7all  in  cross  section; 
height,  h,  equals  24  feet;  length,  1,  eiuals  1  foot;  it  supports 

a  bank  of  sand  whose  upper  surface  is  horizontal  and.  whose  natural 

o 
slope  is  33   41*. 

Let  w  e:;iual  the  weiglit  of  masonry  equals  150  pounds  per  cubic  ft. 

u     ^f      II          II  II          It     sand             "         100       »            •»          "        "  . 

"  JD   "    "  angle  of  repose  of  the  sand  equals  33  41'. 

*  thickness  of  the  wall  at  the  base  in  feet. 

t        n       II     n     II      II   It   tOiD     "     " 

*  intensity  of  vertical  pressure  at  depth  of  n  feet 
in  pounds  per  square  foot,  equals  weight  of  a  volume  of  earth  one 
square  foot  in  section,  n  feet  high,  equals  v/'n  pounds  per  sq.ft. 
Let  q  equal  the  least  horisontal  stress  which  will  give  equilib- 
rium. 

t)        1  —  sin  H) 

i-  equals  equals  0.286. 

q        1  -h  sin  i 

That  is,  the  horisontal  pressure  at  any  point  of  AC,  the  back  of 

the  wall,  is  0.28G  times  the  vertical  pressure  due  to  that  depth 

of  sand.  At  G,  the  base  of  the  wall,  the  vertical  and  horisontal 

pressures  of  earth  are  therefore 

p  equals  24  A  100   equals  2400  pounds  per  square  foot. 

q  equals   0.286x2400  equ.als  G90  pounds  per  square  foot. 

The  ellipse  of  stress  is  drawn  for  a  depth  of  twelve  feet. 
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Figure  3. 
OX  and  OY  are  the  prinoipal  axes  of  stress;  the  semi-dia- 
meters  rexresent  p  and  q,  no?/  of  half  the  values  a^bove;  CO'  repre 
sents  a  portion  of  the  plane  AC  on   whioh  the  intensity  of  pressur 
is  desired.  Draw  ON  at  right  angles  to  CO';  and  along  it,  take  OM 
equal  to  -~^  equals  1545;  MR  equals  ^-—^  equals  355  is  drawn 
SO  that  angle  RJO*  equals  2a  equals  143°  7'  48'».  The  point  R  is  a 
point  on  the  ellipse  of  stress  and  the  line  RO  represents  the  in- 
tensity and  direction  of  pressure  on  CO'  at  the  average  depth  of 
12  feet.  It  is  then  necessary  to  solve  the  triangle  OMR. 

Using  first  the  fornrula  tan  -  (a  -  'c)  -  ^-=-2  tan  J  (a  +  b), 

2        ""  A  +  B     2 

solving  for  a  and  "b,  and  then  using  the  equation  OR  sin  b  equals 
WH.   sin  a  and  solving  for  OR,  we  get  OR  equals  1003  pounds  per 
square  foot,  a  equals  112  20'  44",  Id  equals  30°  47'  4"  and 
G  equals  36°  52*  12". 

The  stress  on  AC  is  represented  by  the  triangle  ACT;  it  is 
zero  at  A  and  increases  to  CT  equals  2  times  1003  equals  2006 
lbs,  per  square  foot  at  the  base  of  the  wall;  AC  equals  25.3  feet 
and  the  total  pressure  on  AC  is  R  equels  25,380, 

To  find  the  thickness  of  the  wall  required  for  stability 
of  position,  let  G   (Fig. 2)  be  the  center  of  gravity  of  the  wall, 
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and  from  G  domwards  draw  a  vertioal  line;  produce  the  line  of 
action  of  R  through  E,  aiid  let  H  be  the  point  of  intersection; 
from  H  drayr  HV  equals  R  equals  25,380  pounds,  and  HD  equals  ¥ 
equals  the  weight  of  the  wall  (not  yet  determined);  complete  the 
parallelogram  of  forces  and  draw  the  diagonal  HZ,  producing  it  if 
necessary,  to  cut  the  base  in  L;  draw  LU  at  right  angles  to  HV. 
The  point  L  just  found  must  lie  within  the  middle  third  of  the 
base,  PC,  in  order  that  the  bed- joints  near  G,  the  heel  of  the 
wall  should  not  have  a  tendency  to  open  or  crush  at  P,  the  toe; 
that  is  the  distance  from  the  center  of  the  base  of  the  wall  to 
the  center  of  pressure  should  not  exceed  0.17t.  Taking  moments 
about  L,  we  have,    RX  LU  equals  Wx  Ll   (3) 
But  LU  equals  GJ  -  CS  equals  CE  cos  b  -  .67t  sln(b  +  (90°-  a)) 
CE  equals  8.4,    W  equals  24(--5--M  150  equals  3600(t  -  4). 
LI  equals  x  -  .33t, 

Substituting  the  above  values  in  equation  (3)  and  solving  for  t, 
we  have,         t  equals  14,6  feet. 

Therefore  make  the  thickness  at  the  base  equal  to  15  feet.  The 
thickness  of  the  wall  at  the  top  will  be  15  -  1/3/  24  equals 
7  feet. 

Por  stability  of  friction  the  angle  LHI  should  not  exceed 
the  angle  of  repose  for  the  masonry.  Calculating  this  angle  we 
find  angle  LHI  is  less  than  the  angle  of  repose  of  the  masonry. 

In  the  saiae  manner  as  above  the  abutments  have  been  figured 
for  all  streets  and  the  sizes  found  are  tabulated  as  follows: 
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Snhws.y, 

h. 

t. 

t'. 

Avenue  A 

15.5 

0.0 

3.75 

"    B 

14.0 

7.5 

3.00 

First  street 

14.0 

7.5 

-..o: 

Seooni  Street 

16.0 

^).0 

.^..7  5 

Avenue  C 

15.5 

9.C 

3.7  5 

"    J) 

17.0 

3.5 

4.  0  0 

Third  Street 

PA.  0 

15.  C 

7.00 

3.  ::.  i:  C.    HY. 

.'24.0 

15.  C 

7.00 

Desi?;n  of  Piers. 

The  total  reaotion  at  the  ends  of  girders  which  rest, on 

ooluinns  for  all  streets  except  Avenue  A  is  382,000  pounds.  The 

colunns  rest  in  concrete  piers.  Assujaing  that  the  safe  crushing 

strength  of  concrete  is  250  poTinds  per  square  inch,  a  bearing 

area  of  2^^i.2^^   equals  1582  square  inches  will  be  required  on 
250 

top  of  the  pier.  This  will  require  a  top  of  about  48  ".x  48". 

Assuiuing  the  safe  bearing  power  of  the  clay  upon  vyhich  the  pier 

rests  as  4,000  pounds  per  square  foot,  a  bearing  area  of  5^2^000 

4,000 
equals  96  square  feet  will  be  required  at  the  bottom  of  the  pier. 

This  will  require  a  footing  of  about  lO'x  10'.  By  making  the 

piers  of  four  steps,  each  step  2  feet  wider  than  the  one  above, 

and  each  step  I'-G"  thick,  the  concrete  will  not  crush  as  the 

stress  is  transmitted  at  a  large  angle.  At  Avenue  A  the  total 

reaction  at  the  ends  of  the  girders  which  rest  on  the  coliinins  is 

575,000  pounds.  This  will  require  the  same  size  top  as  above, 

but  a  base  12* X  12^,  By  adding  one  more  step  to  the  above 

designed  pier,  the  necessary  bearing  area  will  be  supplied. 


Platt3  No.l  sho-JTs  the  present  uosition  of  tiie  tvanKs   in 
■full  lines,  vhlle  trie  dottd  lines  sho"  the  teiaporary  traoKs 
neocssar-y  for  the  carry inr  on  of  the  oonstruotion  work  and  the 
final  position  of  the  trao'-cs  'vjien  elevated. 

Plate  No.  2  sho^vs  the  proposed  oross  seotion  of  the  roadljed 
for  four  traoKs,  showing  the  distance  of  the  traoK  centers  frora 
the  dividing  line  between  the  K.  &  N,  RY.  and  the  L.  R.  Sr   B.  RY. 
This  cross  section  will  be  the  sarae  betiveen  all  streets  as  the 
track  runs  in  a  straight  line  from  the  approach  west  of  Avenue  A 
to  the  oalunet  River. 

Plate  Ho.  3  sho^/s  the  present  profile  of  the  center  line  of 
the  roadbe  1  in  full  lines,  r/hile  the  proposed  elovatioii  of  the 
base  of  rail  above  city  datioia  is  shovm  in  dotted  lines.  'H'he 
amount  of  filling  sand  required  between  each  street  is  noted  on 
plate. 

Plates  Nos.  4  to  10  inclusive  show  the  proposed  cross  sec- 
tiojis  of  the  street  and  railway  intersections.  Profiles  of  the 
present  grade  of  the  street  are  shoirn  and  also  the  profile  of  the 
proposed  elevation  of  the  subograde  of  the  street. 

Plate  No.  11  sho'j'/s  the  proposed  cross  section  of  the  inter- 
section of  the  B.  N.  &  C.  RY. 

Plate  No.  12  sho'vs  a  section  parallel  to  the  tracks  of  the 
H.  &  N.  RY.  m  order  to  show  the  general  plan  of  the  steel 
superstructure. 

Plates  Nos.  13  to  IG  inclusive  show  the  cross  sections  of 
the  roadbed  at  present  and  also  the  proposed  top  of  the  filling 
sand. 
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Unit  Cost  of  Materials  and  Labor. 

The  authorities  for  oomputing  the  unit  oost  of  the  materials 
and  labor  on  this  work  are  several  in  nuraber.  BaKer's  "Roads, 
Streets,  and  Pavements",  Gillette's  "Cost  Data",  and  Taylor  and 
Thompson's  "Concrete,  Plain  and  Reinforoed"  were  referred  to 
considerably  for  information  on  the  cost  of  various  items.  The 
remainder  of  the  costs  of  the  various  items  was  furnished  by  the 
writers,  who  have  had  experience  on  worK  similar  to  this. 

Cost  of  Sand.  This  includes  the  purchase,  loading  at  the  pit 
hauling  from  the  pit  to  the  worK.,  and  unloading  in  place. 

The  purchase  price  on  comparatively  large  purchases  is  nine 
(9)  cents  per  cubic  yard. 

The  sand  is  to  be  loaded  by  a  five  (5)  yard  dipper  steam 

shovel.  The  average  amount  of  sand  loaded  by  such  a  shovel  is 

three  thousand  (3,000)  cubic  yards  per  day  of  ten  hours. 

Labor. 

5  Pitmen  at  #1.75 

Foremaii 

Craneman 

Engineer  on  shovel 

Fireman   "    " 

Engineer  "  locomotive 

Firens-i'i   "     " 

Gondiictor   "  " 

?  Erplcemen"  "  at  ^?3.00 

IJir:jit  T.'atohman 

Supplies. 

Repairs 

Coal  for  shovel-1. 3  tons     at  |2, 50 

Coal  for  locoraotive-4.0  tons  at  i^2. 50 

Oil  and  Waste 

Depreciation  on  ^15,000.00  plant  (150  days  work) 

Total 


$    8. 

75 

4. 

00 

3. 

00 

4. 

35 

2. 

50 

4. 

00 

2. 

75 

3. 

50 

6. 

00 

1. 

75 

10, 

00 

3. 

25 

10. 

00 

1. 

00 

15: 

00 

|79. 

75 
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The  oost  of  lo&ding  the  sand  then  equals  -—-^  equals  two  and 

30'J  .. 

sixty-five  hundredths  (2.65)  cents  per  oubio  yard. 

The  cost  of  hauling  the  sand  frora  the  saiid  pit  to  the  place 
of  unloading  has  "been  "based  on  the  consideration  that  two  loco- 
motives and  seventy  cars  will  be  required  to  haul  the  sand  in,  the 
same  locomotives  to  taKe  the  empty  cars  bacK  to  the  pit.  Each 
locomotive  will  make  two  trips  a  day.  Since  one  gondola  car  holds 
thirty  (30)  cubic  yards  of  sand,  each  locomotive  will  haul  twenty- 
one  hundred  (2,100)  cubic  yards  of  sand  per  day. 
Labor. 

Engineer  $  4. 00 

Fireman  3. 00 

Conductor  3.50 

2   Eralceiuen  at  ^3.00                  6.00 

Supplies. 

Coal-lO  tons                at  §2.50  25.00 

Miscellaneous  2.00 

Depreciation  on  ^115,000.00  plant  per  day  9. 50 

Total  fe.OO 

The  cost  of  hauling  the  sand  from  the  sand  pit  to  the  place  of 

unloading  then  equals  —tt  equals  tv/o  and  fifty-two  hundredths 

310.^ 

(2.52)  cents  per  cubic  yard. 

Frora  data  obtained  by  the  writers  while  engaged  on  similar 
work  one  man  will  unload  thirty  (30)  cubic  yards  per  day  of  ten 
(10)  hours.  Allowing  him  wages  of  one  dollar  and   seventy-five 
oents  (^1.75)  per  day,  the  cost  of  unloading  the  sand  equals  five 
and  eighty-hundredths  (5.83)  oents  per  cubic  yard. 

Besides  the  above  costs  there  is  the  cost  of  engine  service 
for  "spotting"  the  cars  for  unloading  and  also  that  of  the  jaclcing 
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up  Of  the  tracK  and  naintalnins  same.  The  first  cost  is  three  C^) 

oentB  and  the  last  is  twelve  (12)  oents  per  OTiuio  yard. 

Total  cost.  Cts.  per  ou.yd. 

Purchase  9.00 

Lor;lin£  2.65 

Hauling  2. 52 

Unloading  5.83 

Engine  Service  for  "Spotting".  3.00 

Jacking  up  Track  and  Maintaining  Same               12.  00 

Total      35. 00 

The  total  cost  of  sand  in  place  is  then  thirty-five  (35)  cents 

per  cubic  yard. 

Cost  of  Steel  Superstructure.  The  present  price  for  steel 
superstructure  in  place  is  three  and  one-half  (3.5)  cents  per 
pound  or  seventy  dollars  (^70.00)  per  net  ton  (2000  pounds). 

Cost  of  Flooring  for  Bridges.  The  cost  of  concrete  flooring 
for  bridges  is  four  dollars  (|4.00)  per  lineal  foot  of  tracK  as 
given  in  the  report  of  the  Western  Society  of  Engineers,  Vol.  10- 
1905-page  266. 

Cost  of  Ties.  The  cost  of  good  oaK  ties  in  place  is  about 
seventy-five  (75)  cents  a  piece  on  the  average. 

Cost  of  Steel  Rails.  The  cost  of  steel  rails  f.o.b.  deliv- 
ered on  the  worK  is  thirty-one  dollars  (.$31.00)  per  ton  (2240 
pounds ) . 

Cost  of  Ballast.  The  cost  of  ballast  in  place  in  this  par- 
ticular case  is  eighty  (30)  oents  per  cubic  yard. 

Cost  of  TracX  Fastenings  and  Joints.  The  cost  of  spikes 
5-1/2"  by  9/I6"  is  two  dollars  and  sixty  cents  (#2.60)  per  hun- 
dred pounds.  The  cost  of  angle  bars  is  one  dollar  and  sixty-five 
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oents  (^1.65)  per  hundred  potuids.  Tho  cost  of  bolts  is  two  dollars 
and  seventy  oents  (^2.70)  per  hundred  pounds. 

The  above  prices  are  the  present  raarket  prioes  as  quoted 
in  various  papers  and  periodioals.  They  are  for  the  materials 
delivered  on  the  work,  but  not  in  plaoe  with  the  exoeption  of 
the  ballast.  The  oost  of  placing  the  tics,  rails,  and  traoX 
fastenings  will  be  included  in  another  item. 

Two  section  gaiigs  of  twelve  (12)  men  each  will  taKe  care  of 
the  above  work  as  fast  as  is  required  and  also  taXe  care  of  other 
odd  jobs.  Allowing  the  two  foremen  two  dollars  and  fifty  oents 
($2.50)  per  day  each  and  each  man  one  dollar  and  sixty-five  oents 
($1.65)  per  day,  the  cost  per  day  of  the  two  gangs  will  be  forty- 
four  dollars  and  sixty  cents  ($44.60)  per  day. 

Cost  of  Goncrete  for  Piers,  Abutments,  Retaining  Walls,  and 
Foundations.  Prom  data  obtained  by  the  writers  while  engaged  on 
similar  worK.  a  paddle  mixer  with  thirty-three  (33)  laborers,  one 
(1)  foreman,  and  one  (1)  engineer  will  place  one  hundred  and  ten 
(110)  cubic  yards  of  concrete  in  ten  (10)  hours. 

For  a  1:3:6  mixture  of  concrete  the  amount  of  materials  re- 
quired per  cubic  yard  of  concrete  is  0.9  bbl.  of  cement,  0.44  ou. 
yd.  of  screenings,  and  0.88  ou.  yd.  of  stone. 
Labor. 

33  laborers                at  |l.V5  $57.75 

1  Foreiaan  •'5.50 

1  Engineer  6.60 

Depreciation  in  plant  2.0'^ 

Total  #69.35 


6985  -f  110  equals  #0.635  per  cubic  yard. 


Per  ou 

.  yd. 

Concrete. 

#1 

.485 

.  352 

.704 

#n 

.  541 

.600 

.635 
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Materials. 

0.9  bbls.  of  oeraent       at  #1.65  ( fielivered 
0.44  on. yd.  soreenings    at  |o,80  (delivered) 
0.88   "   ••  stone        at  |o.80  (delivered) 

Cost  of  Forms  (Building  and  Material) 

Labor  (as  given  above)  

Total       #3.776 

The  cost  of  oonorete  in  place,  then,  is  $3,776  per  oubio  yard. 

Cost  of  Street  Excavation  and  Grading.  The  street  grading 

and  excavation  vrill  be  done  by  means  of  teains  and  scrapers.  On 

the  average  it  will  be  necessary  to  haul  the  dirt  about  one 

hundred  (100)  feet.  Assioining  that  each  scraper  holds  one  fourth 

(1/4)  of  a  yard  and  that  each  scraper  will  make  a  trip  every 

three  (3)  minutes,  each  team  will  haul  fifty  (50)  cubic  yards  per 

day.  If  they  worked  in  a  gang  of  six  (6),  the  total  yardage 

excavated  will  be  three  hundred  (30j)  cubic  yards  of  earth  per 

day. 

Cost  per  day  is  as  follows: 

6  Teams  at  |5.00 

1  nan  (Loading)  "  S3. 00 

1  msn  (Ina.iping)  "  |2.0G 

12  men  (Loosening)  "  |2.  00 

Depreciation  of  plant  per  day 

Total      Sgo.50 

The  cost,  then,  equals  C050  -f  300  equals  twenty  and  two-tenths 

(20.2)  cents  per  cubic  yard. 

Cost  of  Pier  Excavation.  From  data  obtained  by  the  writers 

while  engaged  on  similar  work,  the  actual  cost  of  excavating 

one  hundred  and  twenty  ( 120 )  oubic  yards  of  earth  for  pier  found- 
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ations,  pulling  sheeting,  and  refilling  is  as  follows: 

28  laborers               at  f2.00  per  day  #56.00 

1  Foreman                 "  |3.50   •«   '•  3.50 

Pulling  sheeting  50  hours   "  |0.20   »  hour  10.00 

Refilling  50   »    "  #0.20  "    "  lo. qq 

Total      #79. 50 

The  cost  of  excavating  is,  then,  7950  +  120  equals  sixty-six 

and  three-tenths  (66.3)  oents  per  ouVjIg  yard. 

Post  of  Abutment  Foundation  Excavation.  For  abutment  found- 
ation excavation  the  cost  is  less  than  the  cost  of  pier  excava- 
tion by  an  amount  equsl  to  the  last  item  given  above  or  equal  to 
fifty-seven  and  nine-tenths  (57.9)  cents  per  cubic  yard. 

All  earth  that  is  excavated  at  each  street  for  the  piers, 
abutment  foundations,  and  street  grading  will  be  placed  on  the 
right  of  way  of  the  H.  &  N.  RY.  behind  the  proposed  site  for  the 
abutments. 
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Cost  of  Combined  CutId  and  Gutter. 
Labor  Cost  per  100  feet. 

Opening  trench-  2  men  at  |l.7  5  per  day 

will  open  144  feet    ^  I  2.43 

Placing  and  tamping  oinders-2  men  at  ^l.V5  per  day 

will  take  oare  of  550  feet  1.00 

Setting  Forms  1.69 

Mixing  and  Placing  Concrete  7.64 

Materials. 

Portland  Cement   8-1/3  bbls.  at  $1.65  13.75 

Cinders          7-1/2  ou.yds.  at  ^0.50  3.75 

Broken  Stone  (Granite)  2-1/2  cu.yds.  at  |3.50  8.75 

Granite  Screenings     1.0    »   "   ••  #2.50  2.50 

Total  §41. 51 

Cost,  then,  equals  41.5  cents  per  lineal  foot. 

Cost  of  Cement  Y/alk.  In  figuring  this  cost  it  in  not 

necessary  to  take  into  account  excavation  as  that  will  be  allowed 

for  in  the  street  grading. 

Labor  Cost  per  square  ft. 

Placing  Cinders 

Setting  Forms 

Mixing  and  Placing  Base 

»     "     "    Wearing  Face 
Finishing 
Hauling  Materials 

Materials 

1  Bbl.  Cement  for  35  square 

1  Yd.  Gravel   "40    » 

1  Yd.  sand    "  125    " 

1  Yd.  Cinders  "   24    " 

Depreciation,  Lumber,  etc. 

Total       ^0.129 

The  total  cost  of  Portland  cement  sidewalk,  then,  is  12.9  cents 

per  square  foot. 


^0.005 

0.002 

0.006 

e 

0.002 

0.005 

0.002 

et. 

at 

fl.65 

0.048 

ti 

at 

|0.80 

0.020 

n 

at 

fl.OO 

0.003 

11 

at 

|0.  50 

0.021 
0.010 
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Cost  of  Brlok  Paving. 

Labor. 

Hauling  stone  and  inaKing  oonorete 
Paving  and  Pitolilng 

Materials. 

1-4  bbl.  Portland  cement 
1-10  GU.  yd.  sand 
0.17  ou.  yd.  stone 
Sand  Cushion 

"   used  in  pltohing 
1-25  -obi.  of  pitoh 
41  paving  ■brick  at  ^^18.  00  per  thousand 

Total 

The  cost  per  square  foot  Is,  then,  #1.927. 

Cost  of  BricK  Manholes, 


at  fl.65 
at  fO.45 
at  |0.80 


at  ^5.25 


Cost  per  sq.  yd, 

#0,155 
0.150 


0.413 
0.045 
0,136 
0,070 
0,010 
0,210 
0.738 
51.927 


Lahor. 

SeTer  Builder 
Helper 

Materials. 


10  hours  at 
16  hours  at 


11.00 
:0.25 


#10.00 
4.00 


1,000  BricK. 

470  lb.    ring  and  cover 
2-2/3  bb Is. cement 
1  ou.    yd.    sand 


at  f6.  00 
at  f0.02 
at  fO.75 
at  §3.00 


Total 


6.00 
9,40 
2.00 
5.00 
$34.40 


Cost  of  each  man-hole  is,  then,   §34.40 

Cost  of  Catoh-Baslns(  Including  20  feet  of  9"  connection), 
Labor. 


SeT?7er  Builder 
Helper 


12  hours  at  #1.00 
18  hours  at  #0,25 


#12.00 
4.50 


Materials. 


1,000  Brick  at  #6.00 

470  lb.  ring  and  cover  at  #0.02 

2-2/3  bbls.  cement  at  #0.75 

1  cu.  yd.  sand  at#3. 00 
20  feet  -9"  sewer  pipe  at  #0.60 

2  Vitrified  Elbows  at  #2.40 

Total 

The  cost  of  each  catch-basin,  is  then,  #53.70 


6.00 
9.40 
2.00 
3.00 
12.00 
4.80 
#53.70 
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Amount  of  Materials  Required. 

In  oaloulating  the  amount  of  materials  required  at  eaoh 
subway,  the  street  excavation  is  considered  to  be  done  for  the 
full  distance  "between  the  abutments  and  of  a  length  shOTm  by  the 
profiles  for  each  street  on  Plates  Nos.  4  to  10  inclusive.  The 
pier  excavation  is  then  calculated  from  the  sub-grade  of  the 
street  down  to  the  bottom  of  the  pier  as  also  sh07/n  on  Plates 
Nos.  4  to  10  inclusive.  The  length  of  the  curbing  and  cement 
sidewalk  is  taken  as  far  as  the  street  is  paved,  which  is  the 
length  shown  on  the  profiles  of  each  street.  Two  catch-basins  and 
one  manhole  are  required  at  each  street.  T]ie  abutments  have  a 
length  of  one  hundred  and  forty-one  and  four-tenths  (141.4)  feet 
at  all  streets  except  Avenue  C  where  the  length  is  one  hundred 
(100)  feet.  Each  pier  at  all  streets  except  Avenue  A  contain 
twelve  and  nine-tenths  (12.9)  cubic  yards  of  concrete.  The  piers 
at  Avenue  A  contain  twenty  and  nine-tenths  (20.9)  cubic  yards 
each.  The  weight  of  the  steel  superstructure  has  been  obtained 
from  data  on  similar  bridges  on  other  roads  in  Chicago. 

The  right  of  way  was  cross-sectioned  and  the  cross  sections 
are  plotted  on  Plates  Nos.  13  to  16  inclusive.  A  table  on  the 
following  sheets  48  and  49  shows  the  ainount  of  filling  sand  re- 
quired. The  aiaount  of  stone  ballast  required  is  thirteen  thousand 
five  hundred  (l.^^SOO)  cubic  yards  per  mile  of  four  tracks  as 
calculated  from  the  cross  section  on  Plate  No.  2.  There  are  six- 
teen (16)  ties  under  each  thirty- three  (33)  feet  of  track,  re- 
quiring two  thousand,  five  hundred  and  sixty  (2,560)  ties  per 
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mile  of  single  traok.  Steel  rails  to  be  used  on  this  worK  will 
weigh  one  hundred  (100)  pounds  per  yard.  This  will  require  one 
hundred  and  fifty-seven  and  one-tenth  (157,1)  tons  (2240  pounds) 
per  mile  of  single  traoK.  The  splices  to  be  used  on  this  work  are 
to  be  five  and  one-half  (5-1/2)  inches  by  nine-sixteenths  (9/l6) 
of  an  inoh  and  ten  thousand,  two  hundred  and  forty  (10,340)  are 
required  per  mile  of  single  track.  Angle  bars  shall  weigh  thirty- 
five  (35)  pounds  each.  Six  hundred  and  forty  (640)  are  required 
for  each  mile  of  single  traok  or  tv;enty-two  thousand,  four  hun- 
dred (22,400)  pounds  of  angle  bars  per  raile  of  single  track. 
One  thousand,  nine  hundred  and  twenty  (1,920)  bolts  are  required 
per  mile  of  single  track. 
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The  following  table  is  the  data  derived  frora  Plates  13  to 
16  Inolusive,  giving  the  oubic  yards  of  filling  sand  toet^veen  each 
street  intersection  and  rallv/ay  intersections.  The  areas  of  the 
cross  sections  were  obtained  by  meaiis  of  a  planimeter. 


Station. 

Area, 
Sq.  Ft. 

Average 

End 
Area. 

Distance, 
ii'eet. 

Volune, 

Cubic 

Feet. 

7oiurae, 
Cubic 
Yards. 

00  +  0.0 

0 



3  -t-  0.0 

63 

34.0 

300.0 

10200 

3  7 '.'.8 

6+0.0 

195 

131.5 

300.0 

39450 

1461.1 

9  +  0.0 

348 

271.5 

300.0 

31450 

3016.7 

12  +  0.0 

510 

429.0 

300.  0 

123700 

47G6.7 

16  +60.  0 

692 

601.0 

460.0 

2764CC 

10259. 5 

Street  Intersection —  Avenue  A. 

Total 

19SG1.0 

13  +  0.0 

739 

21  +0.0 

720 

729.5 

300.0 

218350 

8105.6 

24  +  0.0 

759 

729.5 

30.  ■.  0 

213350 

3105.6 

27  +0.0 

730 

759.5 

300,0 

227350 

8438.9 

?0  +  0. 0 

324 

802.0 

3vv-  0 

240600 

8911. 1 

"3  +  0. 0 

333 

831.0 

300.0 

2493CC 

9233.  3 

?G  +0.0 

736 

812.0 

300.0 

243600 

9022.2 

39  +  0,0 

776 

781.0 

300.0 

234300 

3677.3 

42  +  0.  0 

349 

812.5 

300.0 

245750 

9027.3 

45  +0.0 

377 

363.0 

300.  0 

253900 

9533.9 

43  +  0.0 

3G2 

369.5        30  CO 

260850 

r;eGi..i 

51  +  0.0 

798 

330.0        3GC.C 

240000 

02;- 2.  2 

53  +46.0 

797 

797.5        246.0 

196185 

7200.1 

Street  Interseotion —  Avenue  B. 

Total 

1050GO.O 

54  +30.0 

788 



57  +  0.0 

765 

776.5 

270.0 

209655 

7  765.  0 

57  +59.  0 

712 

733.5 

59.0 

43572 

1613.8 

CO  +  0.0 

358 

785.0 

241.0 

139135 

7006.9 

63  +  0.0 

903 

333.0 

300.  0 

26490  0 

9811.1 

6C  +  0.0 

876 

392.0 

300.0 

26760  0 

9911.1 

G9  +0.0 

351 

363.5 

30  0.  0 

259050 

9594.4 

72  +  0. 0 

919 

835.0 

300.0 

20550! 

9333. 5 

75  +  0.0 

916 

917.5 

300.0 

275250 

10194.4 

78  +  0.0 

922 

919.0 

300.0 

275700 

10211.1 

81  +  0.0 

924 

923.0 

300.0 

276900 

10255.6 

85  +25.0 

797 

860.5 

435.0 

365713 

13544.9 

Street  Intersection— First  street. 

Total 

99741. u 

49 


Station. 

Area, 

Average 

Snd 
Area. 

Distance, 

Feet. 

Voliune, 
Cubic 
Fe-t. 

Voltuue, 
Clibio 
YarriH. 

SG-\-    9.0 

801 



37+    0.0 

917 

859.0 

91.0 

731G9 

2395.2 

90+    0.0 

943 

932.  5 

300.0 

279750 

10301.1 

93  4     0.0 

959 

953.5 

300.0 

1    236050 

10594.4 

95+    0.0 

953 

956.  0 

300.0 

286800 

10622.2 

9r)4    0.0 

9G1 

957.0 

30  0.0 

237100 

10633,3 

10v^+    O.C 

952 

943.5 

30  0.0 

233950 

10516.7 

10-;+    J,: 

945 

938.5 

30  0.0 

••31550 

10427, 8 

10-.  4     J,. 

907 

956.  0 

300.0 

236300 

1  00 ■;2  .  2 

111+   J.: 

94  J 

953.  0 

30  0.0 

237400 

10644.4 

114+    0.0 

944 

946.5 

300.0 

233950 

1051G.7 

117+    0.0 

982 

963.0 

3o:.  0 

10700.0 

120+     0.0 

943 

965.0 

300.0 

0-  05C: 

10722.2 

123+     0.0 

1010 

979.0 

30.'.  0 

293700 

10377    3 

13G4    0.0 

1047 

1028.5 

300.0 

303550 

11 42' ■•.3 

129+    0.0 

1127 

1087.0 

30  0.0 

32610  0 

12C'~'\  /; 

132  +  10.3 

1202 

1164.5 

310.3 

3 C 1344 

13383.1 

Street   Inter 

seotlon- 

-  Seoond  St 

reet. 

Total 

167022.7 

132  +  94.3 

1232 



135+    0.0 

1255 

1243.5 

205.7 

255738 

9473.6 

138  +  63.8 

1328 

1291.5 

366.3 

473722 

17545.3 

Street   Inters 

seotlon- 

-   Avenue  C. 

Total 

27013,9 

139+3G.3 

1410           

141+    0.0 

1574 

1392. 0 

173.2 

241094 

3929.4 

144+    0.0 

1004 

1519.0 

30  :.  0 

455700 

16377.3 

1^16  +  94.4 

1753 

1703.5 

294.  4 

502932 

1-G23. 9 

Str-:et   liiLer 

ieetlon- 

-   Avenue  L). 

Total 

^^■.z : .  1 

147+78.4 

1493           



150+    0.0 

1613 

1555.5 

221.6 

344693 

12766.6 

153+    0.0 

1722 

1GG7.5 

300.0 

500250 

13527.3 

15C+45.9 

1943 

13.32.5 

345.9 

fj'7'7  3.^£ 

23470,4 

nailv;ay  Inte] 

cseotion 

—    B.    N.    i 

0.     RY. 

Total 

5'--7'''0.  .3 

157-^19.9 

1949 

lGO+42.4 

1744 

1846.5 

322.5 

595496 

22055.4 

Street   Inter 

sectlon- 

-   Third  Str 

eet. 

Total 

2  -  0  F3  o .  ■^ 

161  +  26.4 

1727 





1654-    0.0 

1551 

1659.0 

373.6 

612330 

22G73.9 

168+    0.0 

14G1 

1506.0 

30  0.0 

451300 

1G733.3 

171+    0.0 

1299 

133  0.0 

3  0  0 .  0 

4140 0  0 

15333.3 

174-1-    0.0 

1178 

1238.5 

300.0 

371550 

13761.1 

176  +  29.5 

1223 

1200.5 

229,  5 

275515 

10204.3 

laluinet    Klvc 

r. 

Total 

73710. 9 

Grand  Total   Pages  46  and  47. 


618878.6 
CU.   Yds. 


50. 


Cost  of  Constructing  Subways, 


Avenue  A. 


3193.5 

(3.y.   Street  Exoavatlon 

at 

#  0.202 

^      645. 09 

431.5 

u    piep        „ 

If 

0.663 

319.23 

1414.0 

"    Abut.  Pound.  " 

It 

0.  5-79 

318.71 

1207.0 

s.y.   BrioK  Paving 

n 

1.927 

2325.89 

9533.5 

8. ft.  0e)Qent  Sidev/alK 

0.129 

1229. 32 

447.  G 

l.ft.  Curbing 

0.415 

135.34 

2.0 

CatGh-Basins 

53,70 

107.40 

1.0 

Manhole 

34.40 

34.40 

187G.3 

o.y.   Concrete 

3.776 

7084.91 

930000.0 

lbs.  Steel  Superstruet. 

II 

0.  035 

32550.00 

580.0 

1.  ft. Flooring 

li 

4.00 
Total 

2320.00 
#47021.29 

Avenue  B. 

. 

1279.3 

o.y.   Street  Excavation 

at 

1  0.202 

S|   253.42 

333.2 

H    Pier         " 

at 

0.663 

220.91 

990.8 

"    Abut.  Pound.   " 

II 

0.  579 

573.67 

1022.2 

s.y.  Bric'n;  Paving 

II 

1.927 

1969.78 

4477.5 

s.ft.  Gejaent  Side-fl-alK 

II 

0. 129 

577.60 

425.0 

l.ft.  Curbing 

11 

0.415 

176.33 

2.0 

Catch-Basins 

II 

53.70 

107.40 

1.0 

Manhole 

II 

34.40 

34,40 

1443.7 

c.y.   Concrete 

" 

3.776 

5470.29 

470000.0 

lbs.  Stoel  Suijerstruct. 

11 

0.  035 

16450.00 

353,0 

l.ft.  Plooriag 

ii 

4.  00 
Total 

14:3.00 
f? 27246.  3  5 

First  Street. 

at 

!^  0.202 

1073.7 

c.y.   Street  Excavation 

'v      218.10 

333.2 

Pier 

" 

0.663 

220.91 

944.3 

"    Abut.  Pound.  Excav. 

n 

0.579 

547.04 

971.1 

s.y.  BricK  Paving 

II 

1.927 

1871. 31 

4247.5 

s.  ft.Ceraent  SidewalK 

'• 

0.129 

547.93 

403.0 

l.ft.  curbing 

11 

0.415 

16G.33 

3.0 

Catch-Basins 

It 

53.70 

107.40 

1.0 

Manhole 

" 

34.40 

34.40 

1443.7 

c.y.   Concrete 

« 

3.77G 

5470.29 

470000.0 

lbs.  St'^el  Supers  true  t. 

II 

0.035 

16450. 00 

353.0 

1ft.  Flooring 

" 

'r  .  0  C 

1403. on 

Total 


§2704f 


Seoond  Street. 


51. 


346.0  o.y.   Street  Exoavatlon 

333.2  "    Pier         » 

848.4  »    Abut.  Pound.  " 

755.6  s.y.   BrloK  Paving 

3277.5  s.ft.  Cement  Sidewalk 

305.0  l.ft.  Curbing 

2. 0  Catch-Basins 

1. 0  Manhole 

1827.9  o.y.   Concrete 

470000.0  lbs.   Steel  Superstructure 

352.0  l.ft.  Flooring 


at 


'  0.202 
0.663 
0.  579 
1.927 
0.129 
0.415 
53.70 
34.40 
3.776 
0.035 
4.00 


5    69.89 

220.91 

491.22 

1456.04 

422.80 

126. 58 

107.40 

34.40 

6902. 15 

16450.00 

1403.00 


Total 

^27689.  39 

Avenue  C. 

765.5 

O.y. 

Street  Excavation 

at 

1  0.202 

'4      154.63 

245.4 

ii 

Pier        " 

n 

0.663 

162.70 

743.5 

" 

Abut.  Pound.  " 

tt 

0.579 

430.49 

765.8 

s.y. 

Brick  Paving 

n 

1.927 

1475.70 

3348.0 

s.ft. 

Ceraent  SidewalK. 

It 

0.129 

431.89 

316.6 

l.ft. 

Curbing 

It 

0.415 

131.39 

2.0 

Catch 

-Basins 

II 

53.70 

107.40 

1.0 

Manhole 

It 

34.40 

34.40 

1331.9 

o.y. 

Cojicrete 

It 

3.776 

5029.25 

195000.0 

lbs. 

Steel  Superstructure 

II 

0.  035 

6825.00 

256.0 

l.ft. 

Flooring 

•1 

4.00 
Total 

1024.00 
#15806.85 

Avenue  D. 

625.  6 

o.y. 

Street  Excavation 

at 

^  0.202 

^      126.37 

347.0 

:t 

Pier        " 

II 

0.6G3 

230.06 

980.4 

It 

Abut.  Found.  " 

It 

0.  579 

567.65 

844.4 

S.y. 

Brick  Paving 

It 

1.927 

1627.16 

3702.0 

s.ft. 

Ceraent  Sidewalk 

It 

0.129 

477. 5G 

352.0 

l.ft. 

Curbing 

« 

0.415 

146. OS 

2.0 

Catch 

-Basins 

It 

53.70 

107.40 

1.0 

Manhole 

u 

34.40 

34.40 

2041.8 

o.y. 

Concrete 

II 

3.776 

7709.84 

300000.0 

lbs. 

Steel  Superstructure 

II 

0.035 

10500.00 

352.0 

l.ft. 

Flooring 

It 

4.00 

1408.00 

Total 


#22934. 52 


I 


52. 


B.    N.    Sc   0.    RY. 


1356.4 

0.7. 

Abut.  Pound.  Exoavat. 

at  ^  C.579 

^   785.36 

3684.8 

II 

Conorete 

•    3.776 

13913.80 

520000.0 

lbs. 

Steel  Supers tuoture 

"    0.035 

18200.00 

312.0 

l;ft. 

Flooring 

»    4.00 

Total 

1248.00 
#34147.16 

Third  Street. 

Street  Excavation 

at  ^  0.202 

3684. 6 

o.y. 

$      744.29 

347.0 

" 

Pier        " 

0.663 

230.06 

2356.2 

It 

Abut.  Found.  " 

•    0.579 

1364.24 

1507.6 

s.y. 

Brlolc  Paving 

•    1.927 

2905.15 

6686.0 

s.ft. 

Cement  Sidev;alK 

'    0. 129 

862.49 

650.4 

l.ft. 

Curbing 

'    0.415 

269.92 

2.0 

Catoh 

-Basins 

'   53.70 

107.40 

1.0 

Majohole 

'   34. 40 

34.  40 

3866.0 

o.y. 

Concrete 

'    3. 776 

14598.02 

300000.0 

lbs. 

Steel  Superstructure 

0.035 

10500.00 

352.0 

l.ft. 

Flooring  . 

'    4.00 

Total 

1408.00 
^33033.97 

53. 


TOTAL  COST 
SvLpi^ayjl. 
Avenue  A 
Avenu8  B 
First  street 
Second  Street 
Avenue  C 
Avenue  J] 
~:.   :i.  :<  0.   ry. 
Third  Street 

^P^F^PJL  Street  Interseotlons. 
618,878.6  0.7.  Pilling  Sand 
45,100.0  o.y.  Stone  Ballast 
34,200.0  Ties 
2,099.0  Tons  Steel  Ralls 

400.0  Kess  of  SplKes  (200jf  each) 
299,250.0  lbs.  Angle  Bars 

220.0  Kegs  of  Bolts  (2007^  each) 
Station  at  Avenue  D  (Estimated) 

(Inoludlng  150  feet  of  Retaining  Wall) 
Section  Gangs  for  180  days  at  ^44.60  per  day 


at  i  0.35 

"   0.80 

0.75 

"  51.00 

"    5.20 

"   1. 65  oer  10  0 
"   5.40 


#  47621.29 
27246.35 
27042.21 
27683. 39 
15806.85 
22934. 52 
34147.16 
33023. 97 

216607.51 

36030.00 

25050.00 

650G9.CC 

2080.00 

4937.63 

1188.00 

30000. 00 
8028.00 


Engineering  4<j 


Total        #625152.38 
25005.10 


Grand  Total 


^650158.4.' 


54. 


Method  of  Carrying  on  Construotion  Work. 

Sinoo  traffic  loust  "be  kept  open  at  any  cost,  it  T7ill  be 
neoessary  to  lay  temijorary  tracks. 

It  T/7ill  first  be  necessary  to  lay  a  temporary  track,  the 
center  of  which  will  be  about  ten  feet  from  the  east  property 
line  in  order  to  unload  sand  from  the  gondola  cars.  Wlien  a  train- 
load  of  sand  has  been  emptied  and  the  empties  have  been  removed 
from  this  track,  the  sand  can  be  filled  in  and  tamped  under  the 
ties  and  the  track  gradually  pushed  up  in  this  way.  This  is  done 
by  lifting  the  track  with  "jacks",  and  allowing  the  ties  and  the 
track  to  rest  on  the  "jacks"  while  the  sand  is  filled  in  under 
the  ties.  When  enough  sand  has  been  put  under  the  ties  to  support 
the  track  at  nearly  the  height  to  which  it  has  been  lifted  by 
the  "jacks",  they  are  removed,  and  the  track  is  let  down  on  the 
sand.  As  soon  as  the  track  is  let  down  on  top  of  the  sand  another 
train  of  sand  may  be  run  in  and  the  same  process,  as  outlined 
above,  repeated  until  the  track  reaches  the  desired  height.  After 
one  track  is  elevated  sufficiently,  sand  caii  be  unloaded  from 
this  track  to  place  the  remaining  tracks  at  the  required  ele- 
vation. Where  this  interferes  with  traffic  on  the  other  tracks, 
cribbing  built  up  of  old  ties,  will  be  used  to  hold  the  sand 
back.  Tracks  1,2,3,  and  4  are  elevated  in  that  order.  During  the 
unloading  of  the  sand,  foundations  for  abutments  and  retaining 
walls,  and  piers  may  be  placed  as  explained  below. 

It  will  first  be  necessary  to  excavate  for  piers  and  abut- 
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ments  at  Avenue  A.  The  exoavatlon  at  the  other  streets  will  be 
started  In  the  order  in  whioh  they  oome  from  Avenue  A  southeast. 
This  excavation  will  be  only  that  required  in  order  to  plaoe 
piers  and  sufficient  length  of  abutments  for  Tracks  1  and  2,  In 
this  way  it  will  not  be  necessary  to  disturb  the  present  east  and 
west  bound  main  trades.  The  sand  trains  will  cross  over  and  go  up 
on  a  grade  from  the  present  west  bound  main  track  on  to  the  con- 
struction track  where  sand  is  to  be  unloaded.  This  will  require 
a  temporary  turn-out  at  each  street.  After  excavation  has  been 
completed  the  concrete  may  be  placed  for  the  piers,  abutment 
foundations,  and  abutments.  The  street  excavation  may  be  carried 
on  at  the  same  time  until  almost  down  to  sub-grade.  All  excava- 
tion is  to  be  placed  behind  the  proposed  site  of  the  abutments. 

One  week  after  removing  the  forms  from  the  concrete  piers 
and  abutments  the  steel  superstructure  for  Tracks  1  and  2   at  the 
street  and  railway  intersections  may  be  placed  on  the  abutments 
and  piers. 

This  work  is  continued  until  all  piers  and  abutments  are 
finished  and  all  steel  superstructures  at  street  and  railway 
intersections  are  finished  for  Tracks  1  and  2.  During  this  time, 
as  stated  above,  filling  sand  will  be  filled  in  between  abutments 
to  the  required  elevation  and  Tracks  1  and  2  laid  aiid  placed  at 
the  proper  distance  from  the  property  lines.  After  the  piers  and 
abutments  have  set  for  three  weeks,  traffic  may  be  transferred 
from  the  present  east  and  west  bound  main  tracks  to  the  elevated 
Tracks  1  and  2. 


56. 


After  traffio  has  been  transferred  to  TraoKs  1  and  2,  Tracks   I 
3  and  4  may  be  elevated  in  the  same  manner  as  Tracks  1  and  2. 

Wnen   it  is  necessary  to  place  cribbing  to  hold  the  sand 
back  the  section  gangs  employed  on  this  construction  work  will 
place  it. 

After  the  four  tracks  have  been  elevated  and  the  steel 
superstructures  put  in  place,  the  subways  may  be  completed  by 
constructing  the  curbing,  cement  sidev-alk,  catch-basins,  and 
manholes  and  then  paving  the  street  after  the  street  has  been 
graded  dorn  to  the  required  elevation  of  sub-grade. 

The  stone  ballast  may  then  be  placed  under  the  track  and 
the  track  placed  in  the  proper  condition. 
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